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In 1963, Reinhardt Eristensen of the University of Copenhagen, Densark 
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(506 specimens) across the entire continental slope of the northern Gulf 
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1.0 INTRODUCTION 


Sisce 1983, LGL Ecological Besearct Associates, Ine. (L6L) is 
conjunction with Texas A6% Oniversity (TAMMY) bas beer conducting « study 
of the costisestal slepe of the seorthere Gulf of Mexico for the Gulf of 
Mexico Regioesl Office of the Fiserele Management Service (HES). The 
overall ob jective of the progres is te Cevelop « basic kmowletge of the 
Geep Gulf feune, their euvircepent, ant ecologica) processes is etvence of 


extensive petroleum Cevelopment. 
Prier te tmitiation of this study, MMS het funtet Terfice Corporstics 


Ine. to sypetbesise al) evaellable exvircemental teferwation for the Sulf 
slope. The resulting report (Pequegnat '98)) Geseribed and Laterpreted 
ieforeation threegh 1962, end, te large part. served as the basis for 
formulating the objectives of the presest pregres. The Pequegnet ('98)) 
Goounest thes provided the beckgrownt or beseline Gate against which the 
ieforeation gathered by this stedy can be coeperet soc evelvatet. 


The specific objectives of the Gulf of Mexico Contisental Slope Study 


(1) Te éetermize the abundance, structure, and distribution of 
epieal cammenitios is the Geep-see is the Gulf of Mexico. 

(2) Te éetereioe the hydrographic strectere of the wat - 
ccolems and bettoe conditions et selected sites within the 
stedy eres. 

(3) Te édetereine end compare sedi aentary characteristics at 
selected sites withia the study ares. 

(8) Te relate 4ifferences is bielegicsl coegunities te 
byé¢rogrephic, sediaestary, and geographic veriadies. 

(S$) Te eaeeeee seasonal changes ie deep~-se8 biclegios! 
communities in teres of shbundance, structure, anigal size, 


and reproéuctive state. 


(6) Te seapure presest levels of byérocertes contamination is 
the Geep-see Secizents ant selected enigals prior to, ant 
is apticipetion of, petroleum resource Gevreloppent deyont 
the sbelf-slope Sree. 

(7) Te aeeemble together ant syetbesizce appropriste peblishet 
eee eepeblisbed gate with the results of this stety, 
Seeeeriziog O88 & See80Gel sec spetial Sesis al) 
Diclegical, bebitet, so¢ exvireepental obeervations anc 
perempeters. 

(8) Te cospare the Biclegical an¢ sen-dbiclegica! 
charecteristics of the Geep Gulf of Mexice wits that of 
other temperete ant subtropical Geep-see regions. 

(9) Te aseere the seed for, ant Getermine the type of steties 
te be contected is futere progres efforts. 


Twe e6ditious) @& jectives were ealisly set Curing the first twe peers 
of the progres: 


(10) Te conéwet an effective quality eseuerance and quality 
coetre\ pregres which ineueres thet 41) Gete soqguired are 
scouwrete end repestablie withis stanéarts sormally require 
fer eseeh type eof ebeervaetion, seesuerenest, oF 
Geteruination. 

(tt) Te eritiealiy review, teterpret, ee¢ analyee @1) 
observations end Gate soquired te redefine as necessary 
the research progres is seek & wey as te erelé or sisiaize 
regenéancy and te optiaioe the effielesey of a1) field, 
leboretery, ené Gata senagenent operations for futere 
Geep~-eee stedies spenrored by HHS is the Gulf of Merlco. 


detivities ¢uriag Tears | ené 2 were Gediceted te field seapling ene 
lebereteory seaple enalyees. Tear } Bas been Gedicated to fisishing the 
sample enalyses, and compiling the Gate in eseble ant interactive format. 


> 
The scoquisitios of ¢ate for meeting the stated @ jectives cocurred 


over the course of five cruises, a1] comfected Guring the first two rears 
of the progres. Seceuse of the spall size ant taronoeic complerity of the 
secrefesss, «11 of contrect Tears '~3 (1983-1906). af well af «@ tiee 
extensions iste 1987, were required te complete sauple analysis. This 
repert represents the first tige that al) Gate beve been evallaedle for 


analyeis. 

The prieery goals of the Tear 3 Anewws) Report were te (') prewide « 
Getalled ceseription of ali the flelé collewtios. laberstory analyses ant 
Gale Senegenent setbots thet bere bees eset (this vroleme), ant 2) prow ite 
& Comprehensive cemmery, is bart copy, Of al) the Gele thal were ool lected 
ant thet beve beer subeittel te MDC ie epecifiel tape report (Yeleme Til 
ippeetioes). ia the Teer § Final Report, eaphesie will be placed epee 
stetietion, eealyses, isterpretetion ee¢ reporting of the findings, and 
only summery Geseriptions of the sethotds ent Gels Getallet berele willl be 
leeleget ts thet repert, sealaly by reference. 

ie thls repert we oresest reseite of seme Leltial expleretery 
sealyees, ve perpesereliy previde Littie Le the wey of Leterpretetive 
compsent. The Teer } Aenea) Report bes, os om analogy, the results sectioe 
of & Stentdert selestific paper. Fellewing the seee apalegy, Clecession of 
the results ie teres of progres & jectives wll be the foows of the Final 
Report for Tear *. 


1.2 PROGRAM PESTON Amp ieTeonaTzon 


ae @lecesset above, this repert is «@ Gescriptive treetioe, thet way 
appear te the reader te be & Cerilees OGL lection of ¢iejeleted reseite. 
The perpese of this section ie te clerify bew the results will be 
ietegretet for the Final Sepert pleneed for Teer *. 


1.2.1 PROGRAM SAMPLING DESION 


The preares seepling ples wee strectered te firet (based epee 
seuepiliag conducted on Cruises I, Ti, Tit (is part) eed IV (ie pert) 
compere envircnmestal and biclegicsl ettributes of the slope, by éeptn, 


among planning regions (Eastern, Central and Western Gulf, for site saps 
see Panels A, B and C of Fig. 2-1, Section 2) between seasons (fall versus 
spring), and between years (1983-84, 1984-85) by season (fall, spring, 
respectively) (Fig. 1-1). The depth selections were sot randoms or evenly 
spaced dows the slope Dut were rather the approxisgate sid-poists of 
previously-defined (Pequegnat 1983) biclogical depth assemblages or 
*sones* (Fig. 1-2), namely (1) the Shelf-Slope Transition Zone (150 to #50 
s); (2) Sorizos A of the Archibestbal Zone (475-740 a); (3) Borizon 8 of 
the Archibenthic Zone (775-9500); (4) the Upper Abyssal Zone (975-2250 
ws); and (5) the Mesoabyssal Zone, Borizon C (2275-2700 a). The purpose 
bere was sot to either prove or disprove the concept of somation versus « 
contiouation of change with depth, but rather to evaluate the predictive 
value of the Pequegnat (1987) sonstion schene. 

The same five stations on the Central Transect were sampled in fall 
1983, spring 198% and fall 196%. On the spring 1984 cruise, the sane 
Gepth intervals sampled on the Central Transect were sampled on doth an 
Eastern and Western Gulf transect, and in spring 1985 the stations 
comprising the Eastern ‘Transect were resampled. The design thus allows « 
sequence of specific contrasts, proceeding from comparisons by region, to 
season withis region, to year within season to depth patterns withis 
regions, season and year. Our basic depth comparison strategy will be to 
first contrast the Shelf/Slope Transition station to the deeper slope 
stations. The sext basic division will be to contrast variables for 
stations located in depths shallower than 1000 = to those located deeper 
than 1000 =. This depth, or thereabouts, bas long been viewed as 4 sajor 
break in the slope environment as it is bere that light from the surface 
can 70 longer be distinguished and that temperature becomes uniforaly cold 
(¢ 89°C). The last contrasts will be sade between the two depths 
corres; ading to Pequegnat’s (1983) defined assemblages within the shallow 
(< 1000 =) and deep (> 1000 =) categories. In contrast, scoording to 
Carney et al. (1983), we should find only (1) a distinct shelf fauna above 
1000 =, (2) a distinct abyssal fauna below 2000 a, and (3) in between, an 
indistinct slope fauna that is partially obscured by iasigration from the 
two larger areas shallower and deeper (Fig. 1-2). 
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Figure 1-1. Analysis design diagram for region, season and year comparisons based upon samples taken at 
selected depths, using density as the example response variable. Each tick mark represents 
the sample locations in time and space. - 


(Pequegnet, 1963) 
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Figure 1-2. Two contrasting views of the expected faunal changes that might be observed on the continental 
slope of the northern Gulf of Mexico. Cl-Cl2 represent stations sampled in this program during 
Pall 1985. 
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The sampling Cesigzn for Cruise III was focused towards evaluating and 
testing selected somation bypotbeses (e.g., Carney et al. 1983 versus 
Pequegnat 1983, Fig. '-2). Twelwe stations were sampled on the Central 
Trassect at depths of 356, 492, 633, 881, 1017, 1191, 1428, 1465, 2100, 
2516 anc 2945. A site sap is provided is Panel C of Figure 2-!, Sections 
2; am apalysis Gesige Ciagras is shows by Figure 1-3. 

The first coetrast will be te test the hypotheses of « real break at 
about 1000 = by compaeriaog Gate taken at the first four (356 to 88! a) 
éGepths to data taken at the deeper depths (1017 te 2945 =). Withis the 


shallow group of stations, we can thes compare the hypothesized Shelf- 
Slope Transitions Lowe te the Archibesthal Lone and; lastly, between the 


two Gepths withia each sone. Given the relatively even spacing anong 
these sore shallow stations, this seq vence of contrasts should éelineste 
betwees the dichotomous views of sharp faunal breaks (somes) versus « sore 
conservative view of the sature of changes with depth. 

The sext contrast will be te compare wariables at depths equating to 
Pequegnat’s (1983) Opper Abyseal Lone versus those equating to bis 
Mescabyseal Lone; and for the latter, between the two hypothesized 
horizons. These should sot be different according to the Carney et al. 
(1983) concept (Fig. 1-2). 

At this point we will be left with the stations between 1000 and 2000 
=. The first step will be te contrast the “2000-8 deep station which, 
although withia the Upper Abyssal Lone, was widely separated froe the 
other stations (« sampled depths). We will sext compare the two shallower 
sites withis the sone (881, 1017 a) te the deeper sites (1428, 1465 a), 
and then sake comparisons between the iedividwual depths withia the two 
sets. The shallower set was sore widely spread than the deeper set (see 
Figs. 1-2 and 1-3), theredy providing « test of the hypothesis that 
Gifferences are sainly « function of ¢istance between sites when placed 


along a éGepth gredient. 
The sampling regises for Cruises IV (Easterns Gulf) and ¥ (Westers 


Gulf) bed sieilar objectives but for different regions. The overall goals 
were te saeaple along gives isobaths te detersine the degree of 


longitudinal or latitudinal variation as compared to éepth variation, and 


MEIOFAUNA DENSITY - Number/10 cm” 
CENTRAL REGION - FALL 1964 


Figure 1-3. Analysis design diagram for sonation studies using density as the example response vertable. 
See aleo bigure 1-2 for relationship of sampling stations to hypothesized faunal sones. 
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i 
te geteraice some of the sources of the observed variation by seans of 
specific contrasts (e4., sandy bottce areas verses silt and clay bottoes, 
petroleum seep areas Versus D0D-Seep areas, topogrephic attributes, etc.). 

Ie the Eastere Gulf, the selected Gepthe (Fig. —, see aleo Fig. 2- 
1, Pawel 3D, Section 2 for site wap) were “350 & (four stations), 625 = 
(eis stetions), 850 = (five stations), en¢ 2900 = (ome station). Gnee 
sore, the first step will be te compare the Shelf-Slepe Tressitios Lese 
(350-e Geep stations) te *tree* slope bebitets. Hert, the 2900-a ceep 
station (Hescebyesal, Sorisee 5) will be coetrasted te those of the alc- 
slepe irebibesth+) Lees, Serisoes 4 (625 =) ané 8 (855 =). These 
coetraste will be fellewed by «& comperisce of Horizons 4 ant 5 withio the 
Arch idesthal Lone. 

Witeis the Shel f-Slepe Trameition stations, one (E14) was located on 
* siity-clep bettes veereas the others (£15, Bi ant ENC) were al) sitet, 
by Gesige, Of Sané~ellt-cley bettees. This previces the desis for the 
imitial coptrast emong these stetions--the effects of setisent grain size. 
Best, the costralip-lecetet station (E') will be compere’ te the flanking 
stations B18 anc E'C. And Cisaliy, the twe distal stations will be 
contrasted. This sequence of teste will enable an evaluation of the 
effects of éistance on observed biclogical ¢ifferences along af lecbeth. 

The plecesest of stations along the 625-e Gepth contours were 411 of 
the seee sedieest type, bet three stations (25, 2 and 2C) were tightiy 
grouped a8 & core, With one station (24) widely spaced free these to the 
northwest and twe stations (23 and 25) separated te the southeast. This 
provides the besie for the firet cosetrast withis this groep of stations. 
Within the core group of stations, EOC was farthest reseved free the other 
twe and Gate frome this station will be contrasted te dete for © ant ES, 
whieh will thes be compared te each other. Lastiy, for this sequence of 
coeperioces, the stations et the opposite ends of the transect will de 
compared, senely iaforwation for station HA verses 2D ant DE combines, 
end thee the letter versus one another. The results of these analyses 
should yielé taformation enabling one te evaluste whether variation slong 
oe Leobeth le equivelest te variation ebeerved on the vertionl cepts 


scale. 
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The station array for the 625-m deep stations enables an evaluation 
of the effects of latitude along an isobath. Sere, stations E38 (28°O2") 
and £3 (28°O9") were the sost southerly, and variables (rom these areas 
will be contrasted with information from stations £3C (28°15"), £30 
(28°21") and E34 (286°29") treated as a group. Date from E38 and £3 will 
then be contrasted to each other followed by a contrast of data for EJA to 
E3C and E3D. Lastly, information for E3C and E3D will be contrasted as « 
measure of fine-scale latitudinal di‘ ferences. 

The isobathic sampling in the Westera Gulf was conducted between the 
previously sampled Central and Western Transects, and stations included 
were given a WC (West-Central) prefix (see Fig. 2-1, Panel D, Section 2 
for site sap). As analysis design diagram is provided by Figure 1-5. OF 
the 12 stations sampled, two (WC! and WCS) were in the hypothesized Shel f- 
Slope Transition Zone (150-850 =); five (WC2, WC, WS, WCT and WCE) were 
in Horizon 4 of the Archibenthal Zone (475-7450 =); three (WC3, WCO and 
WC10) were in Borizon B of the Archibenthal Zone (775 to 950 =); and two 
(WC1l and WC12) were in Horizon B of the Upper Abyssal Zone (975-2250 a), 
following Pequegnat (1983). 

Following precedent, the first comparison will contrast the 
hypothesized Shelf-Slope Transition Zone to the stations deeper on the 
slope; and within the Shelf-Slope Transition Zone, a contrast of WC! to 
WCS enables an evaluation of the effects of sediment type (silty-clay 
versus sendy-clay). As before, we will then proceed to contrast the 
deepest stations (WC11, WC12) to the shallower stations on the slope 
proper (i.e., sot including the transition sone). The contrast of WC11 
(topographic low surrounded by shallower water) to WC!2 (topographic high 
surrounded by deeper water) provides a direct examination of the effects 


of depth per ae- 
The next set of contrasts will be to address whether significant 


differences are apparent between the two hypothesized horizons within the 
Archibenthal Zone. Within Horizon A, a contrast of data for Stations WC6 
and WCT to the others in this sone (WC2, WCS and WC8) provides an 
evaluation of aress with suspected petroleum seeps to areas believed to be 
devoid of any known petroleum seeps. The two seep areas will then be 
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Figure 1-5. Analysis design diagram for samples taken between the Central and Western transects in 
summer 1985 to examine longitudinal versus depth wariation in samples taken at selected 
depths. Density is used as the example response variable. 
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compared to each other; Station WC2 will be compared to WC! and WC8; 3 
WC8 will be compared to WCB. The latter contrasts will provide an 
estigate of longitudinal variation withis the sage depth range and 
sedisest type. Withis Sorizon 5, a contrast of WC3 to WCS and WCI0, and 
contrast of WC9 to WCIO will also provide an estisate of longitudinal 
variation withis the same Gepth range an¢ sedimest type. 


1.2.2 FIRAL REPORT PLag 


Ie the Fisel Report, environmental (hydrography, sedisent 
characteristics, hyérocarbdon chemistry) and some biclogical data will be 
Sategrated to show bow the slope babitet differs among regions, depths, 
seasons and years. Differences will be determined by inspection as well 
as by sore quantitative means such as Principal Components Analyses (PCA). 
In our project design, we bave up to 8 environmental or habitat variables 
that were measured as potential factors affecting bicta. PCA enables one 
te trassfors « large original set of variables into « smaller set of 
combisations that sccount for sost of the variance of the larger, originzal 
set. The purpose is thus to explain as such of the total variation in the 
Gate as possible, with as few of these factors as possibile. 

The outputs of PCA enables one to group entities (in our case, 
stations by depth, seasons and year) in terms of their physical/chesical 
attributes. This, in effect, provides an environmental classification 
against which we can compare results of various biclogical classifications 
of the same stations. The question being addressed by this approach is: 
Does the distribution and abundance patterns of bicta on the slope 
correspond to environmental differences? 

The biclogical analyses will first focus on each of the sajor 
tazonogic groups associated with soft bottom habitats, sasely the 
eeiofauna, saecrofauna and segafauna, the latter of which were saapled 
using trawls as well as benthic photography. 

The melofauna section of the Final Report will describe the 
composition of the selofeuna by sajor group and numerical abundance 
patterns by season, region and depth. Differences will be evaluated by 


imepection because of the leck of any Getailled taxonomic rescletion. The 
ebungance of selcofeuns will be correlated to physical fectors as well as 
te gsaecrofeuna sbungance ané biomass. Eistorically suck contrasts beve bees 
used to dGepict cverall community structure and « reflection of bow this 
structure changes over depth (e.g., Thiel 1983). Based epose the above 
isformatios, our findings will be compared to other regicoes, with any 
unique or upusual attributes of the Gulf selcfeuns so identified. 

The project selcfeuna Gata set was the sost complete of any project 
date set at the tiae this report was being prepared and the analyses 
presented in Section 4.1 are reasonably detailed. Severtheless, the 
results presented bereis are prelisisary only, an¢ Go sot represent the 
style and contest which will be used is the Tear § Final Report. 

For each of the secrofeuns and segaefeuna Gesignations, the Final 
Report will first presest an overview paper ¢eseribing the species 
composition of the overall group and relative ebuadance patterns asong 
species. Such descriptions will include species ares and/or rarefaction 
curves as an index to assemblage structure. Seasonal and spatial (regice 
and Gepth) patterns of diversity (Shanmson-Wiener Index) will be described 
using Analysis of Variance (ANOVA) te Getect significant differences and 
the contrast scheme detailed above (orthogonal contrasts) will be used to 
define the sature of the diversity ¢ifferences by region, season and 
Gepth. 

A sumber of diversity tedices sight be used, each having corteic 
attributes and probless. Ali are iaflvenced at least te some Cegree by 
sample sise and 411 sust be considered representative of the seaples 
versus whole assemblages given known problems with sampling efficiencies 
of standard saupling devices (¢.4., trawls and box corers) operated at 
great depths over different types of substrates. Ve have selected the 
Shannon-Viener Index because (') it has been éemonstrated to be reasonadly 
iadependent of saaple sice and, within lisits, is sormaliy distributed 
(Bowman et a1. 1971) and, soet Lapertentiy, (2) it bas been previously 
used to define species diversity of the Continental Slope collections sede 
in the sorthers Gulf of Mexico (Pequegnat 198)), allewiag for direct 


comparisons. 


? 

The sext step is the overview sections will be te apply — 
epalysis deeee to biclogically classify stations by regions, season 
ané Gepth for comparison, by inspection, to the classification schese for 
the same stations yleléec frome PCA appliet te physicel/chesical 
ettridetes. Our cluster azalysis approach will follow Grassle aené Seith 
(1976) esing @ Sorwalized Expected Species Shared (NESS) as the sieilerity 
measure. 

The finéings of the Gescribed analyses will be compared te historical 
sealyees of siailer satere for other regions; eed, is this contert, enay 
eeusual attributes particular te the Gulf of Mexico will be ideatified. 
Also as part of the overview sections, we will identify the ecologically 
ieportest or sumerically Gomgisant component groups withis each of the 
secrofeunal eed segafeunal ¢esignations. These growps will serve as 
subjects for « series of sections Gealing with that group per ae. 

The same “community-type* analyses Gescribed above will be applied to 
ime Gate for each sajor component group of the secro~ ané segafeunse. In 
eédition te these, we will alse subject the species ebundance Gata for 
Gepths and longitude te « chi-square analyses following Backus et 41. 
(1965) and Gage (1906), designed toe detect apparent feunal boundaries. by 
imepection and/or correlation, the findings will be related to distance 
between sempling sites. 

in these sections of the Final Report, we will ideatify the sost 
abunéant species within the component groups and compare abundance 
petterne of these over tise end spece using ANOVA and orthogonal contrasts 
as Gefined above. An appropriate treneforeation will be applied te the 
Gate, if warranted, pricer te the analyses. Likewise, correlation analyses 
will be conducted te Getereine the apparent associations of species 
sbundance to physical/chesical attributes of the environment using date 
provided by the byéregraphy a0¢ sediseent Lavestigations. These 
éiscussions will alee ieclede « Geseription of the present levels of 
byé¢rocartens in enieal tissues, af provided by the hy¢rocarbos chesistry 


Life-history sccounts will be provided for sumerically dominant or 
otherwise considered iaportast species of segafeune. These will include 
¢iscussion of food babits, size distributions, apparest growth patterns and 
length-weight relationships. For domisant saecrofausal species groups 
(e.g., the polychaetes) we will attempt to classify the populations by 
feeding type. All of this isformation is for the purpose of Geveloping an 
overall conceptual sodel of the Contisestal Slope ecosystem. Some of the 
species sccoounts and feeding type information has already been developed 
end is included in this progress report as Attechsests. The reader should 
bear is sind, bowever, that these scocousts are sot secessarily complete, 
ané that so attempt is sade bereia to either interpret or integrate any of 
the isformation isto «a systes context. 

The Tear § Final Report will also contaeis « section dealing with 
wegafauns based upon our benthic photography surveys. While these results 
generally leck the tazoncosic resolution required for sany analyses, they 
have enabled an evaluation of the overall segafeunal densities estisated 
based upon trawling. Also, at least one very abundant species was 
photographed regularly that was sever takes by trawling. These topics 
will be addressed is the Final Report, with the results, along with 
habitet observations, saking sajor contribution to the system conceptual 
soéel. Many of the basic fiadings from the photography studies are 
presented in this report, but the reader is again forewarned, that little 
iaterpretation and oo istegration of the findings is attempted is this 
report. 

As already sentioned above, sone of the results of our chesosynthetic 
community iavestigations are addressed is this report, but « complete 
syathesis of isforsation on these communities will appear is the Final 
Report, including results of project-specific studies. 

The concluding section of the Tear § Final Report will present « 
conceptual sodel of the Continental Slope ecosystem of the northern Gulf 
of Mexico, based upon an integration of a1) the program findings. in this 
section we will define the various types of assemblages that are 
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represented and identify the energy sources and flows withis and among 
assemblages. We will also identify areas of sajor uncertaisties about the 
systes and bow these sight be atdcressed by future studies. 


1.3 GUIDE TO AMD MATURE OF TEIS REPORT 


Is the following sections of this report we first describe the study 
ares and detail our study methods (Section 2.0). We sext describe the 
results of the physical/chemical cceasographic studies on « gecgraphic and 
seasonal basis (Section 3.0) of this report. It should be soted that the 
hydrocarton part of Section 3.0 is & reprint of the same material that was 
presented is the final Year 2 Annual Beport. It is repristed (as 
previously approved for the Tear 2 Annual Beport) only for the sake of 
completeness. In Section 4.0, we provide our updated biclogical 
oceanographic results, and in Section 5.0, the updated results of the 
benthic photography studies are presented. References are provided as 
Section 6.0 and various attechsents are included as Section 7.0. in 
Executive Summary is provided under separate cover (Volume I). Complete 
Gate listings are also provided under separate cover as the Appendices 
(Volume itt). 

During Tear 3, subsersible studies were conducted at selected sites 
where chesosynthetic seep communities were believed to be present. The 
results of these progres studies will be provided as & separate report 
whieh, along with «a synthesis of all other available isforsatios 
concerning Gulf of Mexico seep communities, will be incorporated in the 


Tear % Final Report. 
Some final istroductory comments are in order here. Various sections 


of this report have been prepared by one or sore of 12 individusis 
representing two institutions. Because of the prelisinary and progress 
report satere of this volume, & sajor effort bag pot deen given to 
Standardisation of éatea presentation, graphics and tables or consistency 
of text among sections. By progres design, emphasis to this Gate bas deen 
placed upon quality assurance of the sample analyses and Gata compilation 


as opposed to Gata analysis, taterpretation sac the preperation of tais 
report. With these cbeervetions is sist, we a the rester’s indulgence. 
Bowever, Gespite the iecomsistencios is style 1ot coptest, we belleve the 
Giscerning reader will find this repert isforastive. 


STUDY AREA AND METHODS 
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The Request for Proposal for this stedy liaited the progres te waters 
sorte of 25° beving Gepths betwees 200 an¢ 2600 =. It was further 
specified thet stations were te be loceted in Gepthe likely to “Gel ineate 
foeumal sometion or areas of transition” ant that sampling stetions were to 
be leceted is each of the Fiserals Management Service (HES) Veseters, 
Eestera, ané Ceetral Gulf of Mexico Lease Planning trv as. Guldance was 
alse provided te all petestial coetrectors as te the general level of 
research effort beleg enticipated by MES, the general categories of 
senples te be collected and the setere of the Klods of leboretery enalyoes 
which WMD believed appropriate. 

The Stetewent of Work for the firet twe years of sampling Gefinet the 
allocetion of wort as ome cruise te the Central Lease Planning Sree Curing 
fall-wlater of 198), sampling of a1) teree Lease Plessing ireas Curing 
sprieg-seneer of 1984, anf ietensive seapling of the Central Lease 
Plessing Aree Gering fall-wicter of 190%. These requirements provide « 
contest for the stedy ares ant sethods Gesoriptions provided below. 


de requeiret, the seapling strategy Lecleded surveying stations ia 
eech of the three HME Gulf of Mexico Lease Planeing Areas. The stations 
were imitially lecsted os éGewn-slope transects, although these transects 
were later expended leteraliy by e¢¢itional stations. The locations of 
the tremeectse and stetions ere shown te Figure 2-', and & summary of the 
retionale for their selection is owtlined below. A few characteristics of 
eeck Lease plesning eres, and the aeppreniaate positions of the original 
three transects thet formed the secleus of the seupling ples are: 


'. CGeetral Leese Pleseing «ree « This transect extended 
ecress the slepe ia th. sity of the Mississippi 
Trowgh, free eppreaiaately 20's, 4P°RO'H to 26°R0'H, 
Se°RO'¥. The ares le charecterioed by extremely active 
se¢igent sovement, relatively high terrigenows liputs, an 
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Figure 2-1 (cont'd). 


absence of topographic features, and is occasionally 
batbed by the Loop Currest. 

2. Western Lease Planning Area - This transect extended 
across the slope just south of the Flower Garden Banks, 
from 27°25'H, 93°80'W to 25°50'H, 93°30". The ares is 
characterized by the relatively sluggish circulations of 
the westerns Gulf, «a sumber of prosounceé topographic 
features, soderate to low declivity compared to the 
Mississippi Trough Trensect. A fair amount of data is 
available from proxigal areas. 

3. Eastern Lease Planning Area - This transect crossed the 
Florida Escarpment from 27°80's, 85°15'W to 27°30'H, 
65°R0'W. The area is characterized by bigh declivity 
(especially om the lower slope), a low rate of terrigencus 
input and sedimentation, and by soderate to strong 
currents along the face of the slope. 


Station locations within each faunal tone were also influenced by 
water sass distribution and characteristics. The shallowest station is 
each transect was located towards the deeper end of the Shelf/ Slope 
Transition Faunal Zone, below the sone of Gulf Common Water in Tropical 
Atlantic Central Water. Going down-slope, the next two stations were 
located in the Antarctic Intermediate Water sass, and the two deepest 
stations were in the Gulf Deep Water. Variation in water sass properties 
would be expected to be sinigal at the deeper stations with the exception 
of events related to the passage of cold~- and warn-core rings from the 
Loop Current. 


On Cruise I, five stations at five different depths in the Central 
Gulf were saapled on the Central Transect during fall 1983 (Pig. 2-14). 
The prisary purpose of Cruise I was to provide a first look at the study 
area within previously-defined faunal sones over a wide depth range (300 
to 2400 =), and provide data which could be used to refine future sampling 


and sodify project hypotheses if necessary. 
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Cruise II, coméucted Guring spring/summer (964, extended the 
geographic coverage to the westerns anc eastern regions of the Gulf, anc 
re-sampleé the stations cecupied om Cruise I (Fig. 2-18). Sased on 
results of Cruise Il, comparisons could be sade among geographic areas and 
Gepths, as well as between seasons for stations om the Central Transect. 

During Cruise Ill, the five original Central Tramsect stations were 
sampled agaiz is fall 1984, alomg with seven additional stations (Fig. 2- 
1c). The seven sew stations were located on the Central Transect at 
¢ifferest depths from the first five stations. The locations for the 
eéditional stations were saisly is suspected transition areas anc were 
based upon the advice of the Scientific Aévisoery Committee. Sampling the 
five original Central Tramsect stations allowed annual comparisons between 
the fall cruises of 1983 and 1964. 

During the spring/sumeer 1985 Cruise IV, 16 stations were sanpled 
near the Eas‘ers Transect, iocleding those previously cocupied os the 
Eastern Tramsect on Cruise II (Fig. 2-13). The sew stations were grouped 
by depth at approxiaately 350 «= (4 stations), 625 = (6 stations), 850 «@ (5 
stations), anéd 2900 = (1 station). The istention was to exanine depth- 
related ¢ifferences in the context of observed wariability along depth 
contours. Annpual variability could also be studied by comparing the Gate 
from Stations fi, &, £3, and BH om Cruise IV to Gata fros Cruise Il, when 
the same stations were visited « year earlier. 

Station locations for Cruise ¥ (Fig. 2-13), alec conducted during 
spriog/sumeer 1985, were choses on the basis of several criteria. The 
area between the Western and Central Transects was subject to ongoing and 
expected future oi] and gas exploration and development activities. Many 
sites were selected along Gepth contours is order te offer wide geographic 
coverage of the ares and to document within-depth variability in sedisest 
and biological charecteristics. fydrocartbon seeps hed also been reported 
in the ares, and the associated biota had not been well documented. Two 
suspected areas of hydrocarbon seeps (Stations WC6 and WCT) were thus 
chosen to compare with probable ‘control* (non-seep) areas at comparable 
depths (Stations WC8 and WC2). 

The sampling strategy Gescribed above permitted project scientists to 
make the following basic contrasts: 


— — bata Sosree. 
Seasonal variation by éepth Cestral Tramsect, Cruises I & II 
Geographic variation by Gepth Westers, Central, an¢ Easters 

Tramsects, Cruise II 
Anpeal variation by éeptt Central Tramsect, Cruises I & Ill 
Lomation patterns Central Tramsect, Cruise III, plus 
Gate from all other cruises 
Variation withis depths, West—Cestral Transect, Cruise ¥ 
Westers Gulf 
Variation within depths, Eastera Transect, Cruise IV 
Easters Gulf 
2.3 Mermoes 


Continuous and discrete seasurements of byérographic parameters were 
Obtained throughout the water columns (surface to bottom) at five stations 
om each cruise. A Neil-Brown Mark III CTD/Rosette/Transaissoueter Systes 
was used to obtain continuous Gate and discrete water samples. Continvous 
conductivity (salinity), temperature, Gepth, and transmission records were 
provided by the Beil-Brown CTD. A 12-bottle rosette attached to the CTD 
was used te collect at least 12 discrete water sauples at each station. 
Bottles were spaced throughout the water column is order to delineate the 
major water passes at each site. The CTD/Rosette/ Transmissometer systes 
was deployed with « plager se that the cast could be safely lowered to 
withis « few seters of the bottom. This was done in order to discerns 


whether there were bottoe sepheloid layers at each site. 
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Costisvous Measurements 


The shipboard Neil-Brows CTD systes consisted of a demodulator, 
digital display and digital-to-analog converters. Digital output of each 
scan (every 32 as) was transmitted via armored cable to the shipboard unit 
im “TELETIPE" format using frequency-shift-keye¢ sodulation designed to 
trasessit wp to 127 bytes (8 bits) per scan. 

The bowsing with the conductivity, temperature, and pressure sensors 
was pressure tested to 10,000 psi for ome bour. The range, accuracy and 
resolution of the individual sensors were: 


SEBSOR TIPE PANGE ACCURACY RESOLUTION 
Pressure 0-326 éecibar 0.1% of FS 0.00155 FS 
0-650 decibar ( standard) (all ranges) 
0-1600 éecibar 0.55 
0-3200 éecibar (optional) 
0-6500 deciber 
Temperature =32 to «32° 0.005°C 0.0005°C 
(<3 to 32°C) 
Conductivity 1 to 65 ambos 0.005 mmhos 0.001 mmhos 


Trasesission profiles were provided by a Sea Teoh ine. 
tramesaissometer interfaced to the CTD system. This instrument bas « 25 on 
Light path with a light emitting diode with a wavelength of 660 om as « 
light source. This iastrument, with proper calibration, provides data 
with an error less than 0.53 transeission. It has a depth capability of 
oa. 2500 a. 

The data from the CTD/tranemissometer were stored both as & hard copy 
from an I-T recorder and on sagnetic tape. An HP-1000 computer was used 
aboard the W/V Gyre for data storage. 


Discrete Measurements 


Discrete seasuremests of temperature, salinity, ¢isscelwed oxygen, 
sutriests, esé particulate orgesic cartes (POC) were obtained by 
collecting samples from FYC Biskiz bottles sounted on « General Oceanics 
Rosette sampler. Subsemples for ¢issclwed oxygen were Grewn first. Al) 
the ¢iscrete seasurements were perforset at see. Measurements of 
teeperatere, salisity, and POC were all performed ie Guplicete. Tes 
percest of the oxygen enc sutriest seaples were also Cuplicated te 
establish sampling eo¢ amalytical precisios, see¢ te sseuere cate 
reliability. 


Therpopetry. Deep-sea reversing thermometers were attached to Biskia 
bottles sounted on the Rosette These precisely calibrated thersoseters 


were from Tezas 44M University’s Departeest of SOoeancgraphy cc] lection 
Most have long histories of calibration te + 0.005°C. The thermometers 
were equilibrated at depth for at least 5 ais before tripping. Ali 
thermometers were equilibrated read is duplicate by separate observers. 


Salinity. Seaples for salinity were collected in 500-8) airtight 
citrate bottles that were rinsed three tises with saaple water before 
Collection. Sasples taken from salinity were analysed using either « 
Plessey tovironsental Systeas Model 62308 Laboratory Sallisometer or « 
Guildline Model 8400 Autosal Laboratory Salinometer. The Plessey systes 
etiliseéd an inductively-coupled conductivity sensor te establish « 
conductivity ratio between a6 eaknows seaple and «4 standard at 
approximately 35 ppt salinity. A Gual-element platinum thermometer and 
ite associated ciroultry sensed the teapereture of the seaple and applied 
the appropriate compensation. The Plessey systee bed « range of 0 te 55) 
pet, with an scouraecy of « 0.003 ppt, and teaperatere compensation of «+ 
O.L00T ppt/*C. ‘The Autosal system seasured conductivity directly and had 
better acourecy aad precision than Gid the Please, syetes. 
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Gees. Grygee senples were alweys the firet semples Crewe free « 
cast, ent were Crewe as S00n as possible. The semples were taken osing « 
leagt® ef Tygeos tubing with the tip of the tube sear the botteos on the 
flask so that it could be fllleé slowly without agitetion. The flask was 
riseet ené air bubbles resoved [roe the tebiag with « seal) emount of 
seaple before the flask was fille¢. The flask was overflowed ove fel) 
volume ant the stopper inserted te evelé trapping air bubbles. 

The technique eset for apalysis of oxygen was the sotdifiet Vickler 
technique of Carpecter (1965). Grygee seuples were enalyset et sea. it 
least 108 of the exyges «eenles were taken and enalysed ic Guplicate. & 


sumpsary of the technique follows: 


As S008 68 possible after collection, the seaples are 
*plekled* by the eédition of « ¢ivalest sangenese solution, 
felleweé by stroeg alkali. The precipitated saenganous 
byéroniée is Cisperset evenly throughout the seawater sanple, 
which completely fills & stepperet oxygen flask. Any Clescl ved 
oxygen repiciy oxidizes en equivalent seount of ¢ivelest 
manganese to basic byéroziges of higher valency states. Whee 
the scletion is seciédified is the presence of iodide, the 
onléioet sangenese agais reverts te the Civaelest state, ant an 
epoust of icdise directiy prepertiosal te the original 
Glescl ved cxygen Content of the water is liberate’. The lodine 
ies titrated with standardized sodium thiosulfate per Strickland 


ané Parsons (1972). 


Bubriests. Weter saaples for nutrient analysis (phosphate, citrate, 
sitrite, siliceete) were érewe inte *Whirl-Pek* seapling begs. If senples 
were Set enalysed Laewediately, they were frosen watil analysis later 
Guring the cruise. Generally, apalyses were performed lawediately is the 
field fellewing the setbods outlined by Strickleed and Parsons (1972). 
Specific sethods for each of the sutrieats are alec gives by Techaicos 
lastruments Corperetion of Anésley, Hew Tork, Industrial Methods Bulletins 
100-TOW, 98-TOW, 161-TIWB, and 195-718. 


2.3.1.2 Box Core Sampling 


Box core seaples were taken at each station te obteis saterial for 
secroinfeume an¢ selofeuns identification; sediment grain size; carbonate; 
tetal ergasic cartes; cartes isotopes; ané byér-*artoes. Siz replicate 
seaples were taken at each station, except on the Vesters anc Easters 
Tremeect stetions Guring Cruise Il, whee only three replicates were takes 
per station. The replicates were then subdivided to provide asterial for 
the varsoes types of analyses. 

box corers were Geployed in yokeé pairs, esing « TAMU-~sodified 
version of the Gray-Olere sotification of the J60 box corer. Under ideal 
conditions, only one cast was required te collect two replicates. 

The bez corer (Fig. 2-2) seasered 24.5 = 24.5 « 84 om. It was fitted 
with « bingeé Goor te prevent washout of samples, ant bat up to 175 kg of 
ballast. The Goor was open wall) the Gevice bad penetrated the substrate, 
whereupon the jews ané the gGoor closed. The apount of ballast was 
adjusted to emsure séequate substrate penetrations. 

The box corer costained siz setal coring tubes, 43.5 cm loom and 35 
em is tetermal Giaseter. During Cruise I, these tubes were sounted in 
three pairs oo & wire reck is the center of the box. This design was 
leproved of successive cruises by sounting 411 Siz tubes against ome wall 
of the box and securing thes behind an aluminum partition thet extended 
the full Gepth of the bez. As each box corer came Onboard, the overlying 
water was carefully siphoned inte the seerefeuna container, and the 


remaining subsamples processed according to their intended uses. 
Sedigents for Physical and Chemical Analyses 


Dedisterbded, uncontesinated sedisent saaples for analysis of 
hy¢roeeartens, grein sise, carbonate, and total organic carbon were 
subsaepled from the bez core lemediately after Gecantation of overlying 
water. The subseaaple for byérecarten, carbonate and TH analyses were 
stored froeen is a gless jer, while the seapiles for grails sise analysis 
were pleceéd in whirl-pek begs end refrigerated. All seaples were 


appropriately labeled. 


Four of the tebes were eoet for selefeuns seaples. The tep five 
centioeters of setiaest is the selofeenel tebes wes extreced esing « 
plenger sec pleced Cireetiy tete & gleee or plestic seeple er. — 
isetenic seluvtios of sagpesivs sulfete was Lapetiately afdet to narceotize 
selofeesel orgenions. After the seaple bet bees Le & COG) Plece cet of 
the sun for sbowt 30 ais, it was preserved by ef¢ing cewtral bef fered 
formalise with rose bengal eeti) the coetests — « concentrations of —— 
forwalia. The jer wes geetly shakes te echleve « exifore sisters of the 
preservative. Preserved seaples were stored et emblent teaperstere. 


: 


The rewaloter of the bee Core contents was reserved te & Gepts of 20 
om ent weebet corefuliy of « 300 @loreseter sleve with « geetie strees of 
cartriage flitered see water. Material retained on the soreee was pleced 
im suitedle coptainers, labeled, and sarcetized is an isotonic sagnesivs 
sulfate seletion. Following sercetisation, organises were preserved in « 
seletion of 108 seutral buffered formailio in see water, te whieh rose 
bengal stale was e6de¢. These seaples were store’ ie & cool plese as soon 
as possible following collections. 


2.3.1.3 Ipew) Sempiing | Meeafeune) 


Megefeune seepling was perforsed with @ standard 9-8, seni-dal loos 
otter trew) with 60-c8 etee) Goors, }.b-c8 streteh seat, end '.}-ce cod 


ont sesh. Target trewling tieee were one hour et stations shallower than 
1300 «, and twe Or Sere bourses at Geeper stations. The seount of tiae on 
the bettee wee erbitreriiy seeseret af the tiee free wisekh treke 
pplication wtil the wieeh was started again for trewl retrieval. M& «@ 
teow leg speed of One te three Beets, & ratio of 1.5:' between seount or 
wire owt ané the Gepth good sanpies. 

The contests of eeeh retrieved trewl wee Geaped Late setal tebe. 
Fiebes ané Levertebretes Letended for byérecerbeon seeaye + ore quiekiy 
removed, photegrephetd, and remaining orgenieons were eeu) ly 
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reugh-sortet Late three categories (fist, cecepets, ent “etber*). They 
were thee saercetioed wit® Leeteaic sagpesion sulfete if secessery, anc 
preserved io 10S cewtral befferet formalis is see weter. 


2.3.14 Bepiaie Poetearepey 


eethic phetegrepty seeples were chtaeleet with the ese of & Dentice 
Hotel S72 Goep-cee comers fitted wiih « 28-e8 lene (angle of view 95° « 
65°), ant equipped with « 200 wett-secont Benthes strate. Ge each visit 
te every stetios, the cemere tock 899 exposures of Cotek Extechrone 
Professions) $936 file, 180 200. Phetegrephe were taken every eight 
secoets. i sumeery of the sueber of photoes taken per transect seneet over 
all erwlees fel lows: 


Iie TABEES mi. stations i. & recroonarss 
VV “ewtral « & 000 
IL/Westers « & ,000 
ll/Cestral e & 000 
Il/ testers 5 & 000 
Iil/Ceetral 2 9,600 
TV/Basters 12,0 
¥/Weet Contral u 2,400 
Tetal: 6° &8 000 


The photographic gear wee sounted leside & protective franewors 
sieller te thet of Woods Bele Oceancgraphic Inetiteution’s Mini-Angus (Fig. 
2-3). The frame eed ite seunted Components are called “OCS (Denthic 
Sederweter Camere Syeten) for convenience is this report. BUCS bet « clock 
end sitieeter thet recorded the tlee and aititede ebeve the bettoe is the 
coreer of each photegraph. The altiaeter bet & reseletion of « 0.!' &. 


o—— Cemere 


Streve 
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(6 


Altitude 


* Z« 
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Figure 2-3). Schematic diagram of photographic eyetem wrod for bent hic 
phot ography . 
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BOCs was saspented from the vessel by & byéro wire, end allowed to 
Grift sear the bottom slong transects 1500 te 5000 = lomg. Suspending 
SOCS is this way prevented skipping and bouncing of the bottos, theredy 
Sisisising <¢isterdence an¢ reéucing the chances of attracting or 
frig=tening e=leals ewey. 

The plese of view was parallel te the bettem. <Altitede was 
Beleteioes by et busting the vessel's wleck is response te an acoustic 
sigeal trememittet by « 12 ERs bottoe-finding pinger om BUCS. The signal 
was portrayed coetiavouesiy of « strip chart recoréer. Optiaus casera 
altitece was eppreziastely 2 & above the bottce, which prodeced shots that 
incleded 2.27 =* of the bottom. However, acceptable shots were obtained at 
altitedes from 0.7 = (0.27 a area) to 4.0 = (9.09 w* area). At bigher 
altiteces, larger areas were each shot, Dut ieage resolution 
was poorer; the comverse was true at lower altitudes. 


2.3.1.5 Qemiby Apperepee and Quality Comtre) ( GA/ 9c) 


Boa Core Sampling 


A concerted effort was sade te obtais the highest quality saapiles. 
This effort tecleded |) using experienced and competent field biclogists 
for sampling; 2) employing discrete criteria for quantifying the quality 
of each sample before it was accepted for on-board processing; |) closely 
supervisiog seaple bendliog, wesbing, sarcotizing, ané prelisainary 
sorting; end *) waletaining & sample trecking procedure to eneure proper 
cheis-of-custody procedures. 

In the field, the following criteria were used te Judge whether « box 


core was scceptabdile: 


'. The deere afPould be fully and properly closed; 

2. The sedisent is the box should be covered with clear 
water, beonese cloudy water suggests sizing of water and 
sedinent éuring retrieval; and 

5. The sedigent should be level withia the bez, because 
Slepiag sedinent suggests seoe-vertical sediaent 


penetrations. 


Coring costioued at each station until the requisite susber of replicates 
met these criteria. For further informatics, please refer to Section 


2.3.2.5 Quality Assurance an¢ Quality Comtro) (Laboratory). 
Benthic Photography 


All BOCS equipment was fully tested pricr to each cruise. Fresh 
batteries were installed to power the 12 KBs bottom-flocing pinger and 
camera Gata chamber. Fickel-cadsium batteries used in the bigh-instensity 
flash were ¢rained and recharged to full capacity before every cruise, is 
oréer to prevest premature power loss ¢uring camera transects. 

After each photographic transect was completed, a test strip of 
exposed file wes developed while on station te confire that so mechan! ce) 
Gifficulties affecting the photography bed ccocurred. The test strip was 
taken from the end of the 800-exposure roll, to éGetersine whetber or sot 
the camera bad exposed frames from the beginning to the end of the roll. 
If the test strip iscluded an excessive asuaber of poor shots, or if the 
photography bad to be aborted while underway, the photographic transect 
was repeated at that station. That proved necessary on only two 
occasions, out of 60 transects completed. 


Laboratory activities included both physical/chesmical and hydrocardon 
determinations for sediments and bicta; carbon isotope analyses for 
sediments and biota; sorting, identifying, enumerating and weighing, anc 
measuring biota as well as analyzing their gut contents; and the analyses 


of photographs for biota and lebensspuren. 
2.3.2.1 Sediment Samples from Box Cores 
Grain Size 


Sediment grain size followed the laboratory procedure of Folk (1974). 
Sasples were homogenized and treated with an aliquot of 308 hydroges 


peroxide (H,0,) to oxidize organic matter, then washed with distilled 
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water to remove soluble salts. Sodium bexametaphosphate was added to 
Geflocculate each sample. The samples were then wet-sievred using « 62.5 
sicros (%.0 0) sieve to separate the grevel and sand from the silt-clay 
fractics. 

The total gravel ané sand fraction was oven Griet (40°C) weighed, and 
sieved at balf-phi istervals (-1.5, -10, -0.5, 04, 0.5, 18, 1.5, 24, 
2.5, 30, 3-5, epé 4.0). Each collected frection was exzasizeé for 
aggregetes, <leaggregeted if secessary, and rewelghe: dy fraction to three 
Significant figures. 

The silt-clay fraction was analysed for particle size ¢istributios dy 
the pipette (settling rate) setbod at 4.5, 5.0, 5.5, 60, 74, 84, 94, 
ane 104 phi istervais. 


Organic Cardos 


Organic carbons Getereinations were sede using « Leco ¥WR-~'2 Total 
Carbon Systes. Sediment subsesples (0.2-0.5 g) were weighed iste 
Gispossble 5 =) polystyrene beakers and treated with concentrated HCl to 
remove inorganic carbon (carbonate). Acid was added dropwise until so 
Gegessing was observed. ‘ive treated samples were thes dried at SO°% to « 
recirculating oven for 25-36 bours to remove excess acid and soisture. 
After drying, the seaaple was quantitatively transferred te « sintered 
crveible. Iron sccelerater and tin costed copper catalyst were added and 
analyzed by total combustion on the Leco instrument. Organic carbon was 
converted to CO, an¢ analysed with & son-dispersive infrared 
spectrophotometer. Blanks and standards were rus on @ Gally desis. Ail 
saaples were analyzed ia Guplicate and averaged. Periodically seaples 
were combusted at >800°C in « high vecwus, Craig-tyve combustion system as 
& check on the combustion efficiency of the Leco sy ctes. 


Cartonats Cardos 


Carbonate carbon wae deterained for the sane freese-éried, 
bomogenized sedigent seaples that were weed for organic carben ane 
hyérocarbos éetersisations. Carbonate carbon in Cruise i saaples was 
éGeteruined by difference between total carbon and carbonste-free (organic) 


cartes, using the Leco WE-12 Total Carton System. For samples fros Cruise 
Il, carbonate carton was Geteruined cirectly by ecidificaetion is « carrier 
streas, followed by infraret Getect ice. 


Carton Leotope Analyses 


Carbon isotope analyses were performed of setisents and selected 
orgesisns te Getereice their food source. Stable carbon isotopes beve 
bees shows te be useful is delisestiag the flew of cartes throught 
ecosystems since there is consi¢erable evidence for sinisal carbon 
isotopic frectiosation slong serine food chains (Parver 194, Degens et 
al. 1968, Delire and Epsteic 1978). Plants preferentially assiailate ‘*C 
over ‘3c guring photosynthesis, and the degree of ‘IC fractionation is 
plastes is Gependent on the biochemical pathway used for carton fixation. 
Photosyntbetically Gerived carton froe sarine algee generally beve cardon 
isotopic valves ranging froe «19 te «21 ppt. Carden from terrestrial 
sources is generally at least 7 ppt lighter (sore segative) due te the 
eptake of C59 as opposed te bicarbonate ia the sea. However, there are 
other pethways that can contribute te variations is the organic carbon 
isotopic costest of terrestrial plants. 

Orgamises that feed on photosyatbetically derived carton froe sarine 
algee herve carton isotopic values in the same range af the plankton (~19 
te «21 ppt). Sowever, tissue from susesels recovered at the Pacific vents 
have deita '3C values sear -33 ppt (Raw 1961, Raw and Hedges 1979, 
Williams et al. 1981). The vent communities of the Pacific are based on 
che .eutotrophic becteria that gain energy from the oxidation of hyérogen 
sulfide (Karl et a1. 1980). In tere, the associated filter feeding 
orgenions feeding on these isotopically light becteria heave siaiiar 
isotopic valves. 

Stable carton isotopes (delta ‘3c values) were determined on freese- 
éried sedigent organic carbon and tissue saaples. The stable carbon 
isotopic CO, composition derived from combustion of the organic satter was 
éetersined on & Buclié¢e Corporation siz ineb, 60° sector, Lectope ratio 
ease spectroseter. The carbon Leoteope values are reported as per a1) 
Geviations from the Pee Dee Belemnite (PDB) standard: 
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éeita "3c « ((*3cr2c) sampte - (*'3c/'2c) stay('3cy'2c) ste) = 1000 


Right Molecular Weight By¢rocardons 


This stedy tevolwed the seasuremest of bigh solecular weight (E¥) 
byérocarbdens is segefeuns (fisbes and iovertedrates) anc secisgents is 
senples collected os the Gulf of Mexice slope. Sedisent saaples were 
sereeseé for aromatic hyérocartes costapinaation using total scansir, 
flecrescesce, but prisary égetectios ané quastificatios of petroleus 
contamination was based on high resolution capillary gas chromatography 
ané GC/MS/DS analysis. The purpose of the EVE hyérocarteos analyses were: 


1. Te édetergioe the suite of EMW byérocarbons present and 
their comoentraticns; 

2. Te Geteruioe probable sources of the EFW hydrocarbons as 
either thermogenic (froe natural seepage or anthropogenic 
sources) or biogenic; 

5. Te determine the relationship between BMW hydrocartons and 
trophic levels; 

&. To establish the extent of contamination with respect to 
éistence from shore and/or offsbore o11/gas production; 

5S. To determine the relationahip, if any, between hydrocarten 
chesistry, water depth, sajor current systess, ane 
sediment physical characteristics; and 

6. Te compere the fledings te known valves for shallow water 
habitete is the Gulf of Mexico and subtropical 0.5. Atiantic 
waters. 


Protooels for analyzing both the sediment and benthic organisns were 
very sisiler (Figs. 2-4 and 2-5). Te avoid repetitions, EMV hyérocarbdos 
methods for sediments are described below in Getaell, soting the 
Gifferences in analytical techniques between setbods for sediments and 


organisms. 


Sediment Byérocarbon Analyses. A three-tiered sedinent hyérocarton 


analysis progreae wes iaplemented. First, extracts of surficial sedisents 
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Figure 2-4. 


Sediment hydrocarbons analytical scheme. 
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Figure 2-5. 


Hydrocarbon analysis scheme for otganiens 
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free each box core were analysed by total scanning fleorescence to 
Geteruize the presence or absence of sromatic byé¢rocartons. Second, 
Getallet seturste ant sromwetic capillary ges Gromsetogrepty was perforsed 
om inéividwsl ant/or poclet sasples from each station. Third, selected 
samples were analysed by ges chromaetogrephy/ sass spectrometry (GC/MS) for 
coppount identification anpé structere conf irmstion. 

Setieest semples were citalned from box cores is « clean environment 
om boart ship. 41 cleas steel tube was eset to subsenple the upper B-ce of 
the setieest. Seeples were stored is Jers that were solvect-weabet and 
combusted et 850%. The Jers were sealed with teflon-linet caps, ledeled, 
ane stored froses. 

The estebdlisheent snd saistenance of atequate procedural blanks is 
Leperative is trece level byérecarbes analysis. A quality costrel and 
quality eseerenee progres was strictiy followed. Preclesniag of a1) 
equipeest Locleded extensive washings with Mlcre cleaning solution send 
riesing with Gietilleé water, scetene, en¢ sethylene chleri¢e. Ali 
sclvests were triple glese-distilled, sepegrede purity (Berdick and 
Jeckeos, Inc.) or ite equivelest. Final rinses were evaluated by 
erevisetry, gas chromatography ené gas chromatogrephy/nase spectrometry. 
Large vYolemes (one liter) of selwest were rowtinely eveporeted and terete 
is @ Siesller seneer. Whee possible a1) equipment (i.«., clasewaere) was 
combusted at 850°C overnight, after the cleaning procedure is completed. 
Blanks were salstained at negligible levels for all paremeters sonitored. 


Tobal seapning fleorescence--éeternization of trace levels of many 
organic species was possible using fleorescest seasurenments. Flvorosetry 
ie imberestiy selective, ané generally et least tes tines sore sensitive 
than otber absorption setbods. Flverescence setbods are particulariy 
weeful for the detection and seasurenent of comples organic coepeoundcs 
conteiasing One of sore aromatic functional groups. A411 clis contains 
significast emounte of aromatics with one te four (or sore) aromatic rings 
ane their alxyleted apalegs The aromatic composition of af ol) provides 
@ Gistinctive "fingerprist®, and this fingerpriat whee used in conjunction 
with other analyses can provide significant typing iaformation. 

Fised-wavelength end synehromeus scanning fluorescence suffer froe 
BOn-selectivity, end are generally ineffeotive ia structural eleciéation 
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iafeorseation for the sext ané sore Getaileé characterizatios of the 
polymeciesr arogatic hy¢rocartons. 

Fize¢-waevrelengt®S fleorescence seasuresents were eset to select « 
sample ¢ilution where quenching was insigzificast. ext, total scanning 
Tleerescence seapurenpents were performed on each sample, osing « Perkio- 
Elser Noéel 3500 or 3600 Date Station equipped with dual S-1/%* floppy 
Cis& Grives, coptrolling a= eutomatet 650-80 O¥-spectrofleorometer. Three 
complete systens were is operetion. The extrects were scammed to soguire 
Gate on tihree-¢isensionsl) fleorescence spectre of exission wevelengts, 
excitation wevelengt®s, en¢ istensity. Using custeos software, Gate 
soquisites tise was shortens’ te 50 ais, with & wevelengt® reseletios of * 
om for the eplesion spectre. 

The eplssion spectros wes obtalsed by seenning the enlesion 
monochromator st « fized exeitetion wevelength The excitation spectrvs 
was soquired by sonitering « flzed eulesion wevelengt® while scennming te 
excitation soncebrosateor. The total fleerescence excitaetion-esissios 
werelengt® array was fllleé for each seaple by Sequential stepping of the 
excitation senechrosater over the wavelength rang of Laterest, end 
scanning with the emission sonochromstor. 

The Gate were stored in active sesory. Standard wevelengt® lotervais 
were 200-600 om for beth excitation and esission. latensity Gate were 
ecquireé Curing each epission sean at preset wavelength tetervais. 
Progresaing flexibility persitted sequisition speeds of free 60 te #50 
na/sin on each somochrosater. Op te 2500 Clecrete intensity ralves were 
soquireé per spectres, with & | o@ reseletion et slower sean speetes. 
After sequisition, the dete were permanentiy stored of 5-1/8" Clebette. 
The Gate were then transformed vie « three-disensions) conversion rowtine, 
end & spectral plet generated with « standard grephics peckage of «@ CFT. 


The output was haré-copied on @ graphics printer/pictter. 


Gan chromatoarapht/ pans apechrometrr--Sedinest samples for fused 


siiles caplllery ehresategrephy were freese-dried before extraction te 
Siniaice sale entrelowen. lote the extrects. Semple handling was wept te 
& Sinieus te eveléd contamination of the seuples. After freene-drying, « 
sediaent Gry weight was obtained. The freese-dried seaple (5° « try 
weight) was pleced in & round beottes flask (500 a)), with standard taper 


(perticelerly for sisteres). Despite the ebility te select bet the 
exstitetion ené emissions wevelengths, tbe conventions) luminescence sethots 
bere lisited applicability sisce gest spectre of comples Sistures oftes 
canpet be setiefecterily reselvet. Te overcome these prebleas, Teses MF 
Delversity Ggevelepet « seftware peckage s2¢ sethogelegy for three- 
¢ieensionms, tetal scanning (epcitetion-esission spectra) of fleerescence. 
The eethet is ie rowtine wee te the MAF lLeboreters, as well as thew of « 
cuaber of cf) companies te emalyse the extracts of surficial setl eects, 
source rocks, en¢ clls. This fleerescest setbhot con Ci ffereatiate gee- 
prome provinces with conmtensste erometic signatures free cll-preme sreas 
wit® of) sigueteres, eat bas been eset by Brocks ot al. (198)), Comntoutt 
ot al. (1983), apt Eoennlewtt ant Brooke ('98)) te extiaste ant type 
nytrocertee copcestretions is sefisests ant ciis. 

ippreaioaetely 20 ¢ Of setleeet wee requiret for tetel seeening 
fleerescence. 4 subseeple wes lpophiiioet, grewnt te « ealfores sise with 
* wortal and pestic, apt Seublet-ertrecte? for '2 beers ie «& 1008 hexane 
solveet system. 4)) glasewere ent siempinws thieble were preclieaened wits 
Miere cleaning ‘elution, washed wilh sanpograte selvents, ant combusted et 
soot for at ivast four beers. ‘The extrects were coscestreted is « Beohli 
Rotevreper # te « volume of abowt five ol. Care wee erereieed af 41) tine 
te epeere thet the extrect was set treaght te coeplete Crypess, ie order 
pet te relatilioe the lighter seaple coepesents. The releme of the 
extrect wae releet te seven &) with berene, ant the extrect wee stored at 
°C ie the Gerke eetil ferther esalyeis. & tetel eyetes blest wae ree 
reetioely for every set of seeples, preceseet eee checked by beth 
fluorescence ané ges chroweetegraphy te eneure scceptadie biem levels. 

The firet level of fleerescence wee sielier te thet of Rerereve ane 
Philips (1097S). <Analpees were performed with « Perkie-Tleer 650-40 
spectroflecreseter. Eeiesion et 70 om (eneitetion 205 oe) wae ened as 
the prieery peremeter te Geteruine the presence or abeence of petreleus- 
Gerived erometic typérecertens. Fleerescence is this spectral region is 
prieertiy pre@eced by erowetic hydrocarbons with three or sere rings end 
provides the grestest sensitivity for the sethed. Seaeples whieh exhibit 
sigeifieast fleerescence at the original diieticon can be further dlisted 
wetil « prepertional Gecrease is the eslssion spectrum ledicetes thet 
quenching is insignificant. This level of cheretterizetion aise provided 
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groent glass ceck, ant sized with 955 ethane) (150 a1), 50 al of bexane, 
several glass beats or Dbolliag chips, ant TOR ('O g). The sizstere wee 
refluset ot &°%C for four bours. 

Follewiag the EOR/ethenel refler, the Cligestet seterial was 
treseferret te « Teflee-stepperet seperetor funsel (ome liter) essing 
Cistilles £0 (82 a1) ané twe portions ($0 a] eeck) of bexese. The 
sisters wes Seben by bent for five slewtes te ellew egulli=retios, ant 
the sclvest en¢ equeces phases were sllowet te Seperate. A0Ci tional 
benene wes atGet Lf the twe phases Clé not seperate. The twe phases were 
Greieet Lete seperete CT lesks ent the equeces phate wee reterget te the 
sepereteory Teneel eeing & berewe (59 &)) weee. The extrection anc 
seperetion wae repesetet teree tiers. 

The copbioet bemene extracts are wesbet (eleleue three tiees) with 
aligquets (500 ol esek) of Cistilled Ho te remove selices ane resituai 
sleehel. it seterete? salt seletion is oftes eset te break the epuleion. 
Te remeve any resiéwal weter from the berane extrect, entyéroes Bed, 
Da) te eteet. Copper tereiagse are e6ced te the fleet eed the extract is 
refilenet for one beer te resere sulfer. The extracts are then reto- 
eveporetet te sear Gryness ent traneferre’ te clean viele with sethy lene 
hieriée MM all tiers core Le eperecieoed te eneure thet the extrect Goes 
set g0 te coeplete eryness te prevest icss of the sere wvelatii«c 
Components. 

The extrecte were frectioned Late seterate and sromation/esters 
freetions of alemine/siilcs ge) colemme. The slilee gf) wee eetiveted et 
150°C for 16 beers and the sleeioe was sctiveted at 150°C for 12 bourses. 
The slemies e6¢ siiles gf) were thee Geectiveted with 8 water, 
Deactivetet pecking® were preperet Leeetietely prier te thelr eee, Tee 
grees of slewios ene 10 g SLilee ge) were betene Slerried Leeivi¢wselir 
over & plage Of glass wool. The colemme were Cleaned with 100 &) of benane 
whieh wee thee ¢lecerded. 

The seaple extract was Glesclved in eppreniaetely one &) of hexane 
eet applied te the surface of the coleee. 4 benene (100 @1) ane « 
bensene:besane (100 ol, SOr50) freetion was thee eluted. Optiauws liquid 
chromatographic coeditions ead recoveries were tested esing authentic 
staedaréds. After eellection ese freetien was rete-eveporetet, 
treseferred te vials, en¢ Gried. The besane freetion weight was obtained 


by €leseclviag the seaple ic 100 sicreliters of sethy lense chlerice free 
whict « 2D sloreliter aliqguct was withérern ant applied to «s pre-welghet 
filter pet. The selwent ereperetet ant the aliquet was welgbet te « tents 
of « slieoregres. 

The bensenecbesene [rection was further purifiet ening « Sephetes LS- 
20 colese (25-100 2 week). The Sephetes wes slerrieé te the eluting 
solvent (cpcleberene: sethenel: ¢ichleremethane; 6:4:5), allowed te ewel) 
overaiget, ent slerry-pecbet is « glass, tefles-stepperet coless. Lect 
Colem® wes callbretet wit® eulbentic erometic stanmtarts te Geteruioe the 
rection te be collected. The cclese was pre-riseet with 200 a) of the 
sletiog #0. reat, thee the seaple, Cleecl ved le the letting selvect, wee 
applied te the tep of the coless. The firet © «) of the elesst was 
Clecertet while the sent 190 @) wee Collected. This freetioe wer rete- 
eveporetet, treneferret te & vlal, ant welgbet af for the berene freet ios. 

feck seaple wee eplbed wlth & Enews seowet of several Leterme) 
stenterts te correct for weriebliity is reeeveries snd extrectios 
efficiencies. Several coepowsts of siailer strvectere bet set seterally 
ooourriag were etéed for beth aliphatic (i.e, '-eblerecetetecene, 
pelyelefias, or bremebed alkanes) ené aromatic (l.«., benanethy lbensene, 
brenebed srowetios, ete.) aemalyees. The concentrations of the Leterme) 
stentarte were in the seme range expected for saterally ccourring 
cospounts. The compounds chosen gust be sufficientiy reselveé free ai) 
Seaple cospenests. Authentic staenéarts herve shown thet this ansiytioas 
procedure provides the Gesired resuite. 

The aliphetioc ané aromatic fractions from the columns were quantified 
by feeed siilese ceplilery gee @rewetogrephy. Ffewlett-Peekeré gee 
chroestogrephe (Model $960) were etilieed le & epitieoss ceplilery sede. 
Peset sililee ceplilery celemme coeted with « booted phase (PFI/OC2; MOF, 
Ltt.) were ened te ettalea seperetion of the extract compeneets. Bane) ine 
seperation of GC, ant pristane ant o-C,g S08 phytane was Salnteined ot 
ali tees te leeure proper reseletion. The coleene were 50 & lone with a 
inelée Clemeter of O25 ee. 

Relies 68 wee e660¢ a6 & Gabeup gee between the Ceplilery coleme end 
the flame lenisstion Getecter, is order te ebtale the Sanleus sensitivity 
of the detector. The iajection pert wes operated at JOO" and the 
detector at PSO%. Typleal inetrusestal parameters are shown below: 


Ges chrewetegrees were questified with sethentio stenterts. & 
combination of commercially evralledle quantitetlive standarts ene standarts 
preperet te the MAF leberetery were eeet. Seaple peaks were iéentified by 
comparison of retention tiees with stengderés. 41) peaks were assigned « 
Lovetse lnédes beset on the retention tines of & 20-compenent byérocarten 
stanéeré containing sormal alkanes from Cys te Cog "RO sikenes, dy 
Gefisition, were essignet « Tovete Lotee equal te 100 tlees the seeder of 
carbon atous they contaia (1.¢., o-Cy,_ Et. « 1900). The standaré was 
thes eset te calculate Eovets indices for other cospouents based on 
ieterpelation betweee sorwal alkanes. A)) significant peaks in # sample 
were eeeigned « tovete Ledes. fovetse Ledices coepenseted for éaliy 
variations is opereting coeditiogns ent allewed the Cirect comperisos of 
Gete frome Ci fferest reuse. 

The Bewlett-Peckaré gas chrowetegraephs were linked with an BF 1000 
Gate syetes eoed for leboratery sutemation aed saenipuelation of éate. 
Existing — rete peckages bed the capecity te caloulate response factors, 
whieh were & seasere of the response of the Getector verses the ares of 
the peak. Froe the Gally questitetive standard the gas chrowetegraph wee 
calibreted is af external standart gode. The retention tiee ant seoust of 
eech standard peak was weed te celoulete response feeters for the stentaré 
compounds, and this iaforwetion was stored of tape and/or bard disk. The 
outpet imeleded the response, the retention ties, the Lovete inden ant the 
caleuletet concestretion. The response factor was alee eset te Getereins 
the concentrations of peaks that de Hot correspond te coe ponents is the 


stentaeré. Overy ettempt wes sede to cbteln authentic stenderts for al) 
sigsificest seaple cospeosests. The seresclved comples sistere 
concentrations were calcoulstet basset Of srerage &-alkane response over the 
volatility range coveret. 

at least 106 of al) samples were azalyoet by gee Chrowetagrepty/ care 
spectrometry (GC/MS) te confire the idestity of the seuple components ant 
te i¢estify whee pessible sey eekeovn cospoencs. The ges 
@roestograpty/ sass spectrosetry was conducted with « Hewlett Pe care 5996 
OC/ES eyeten coupled with « Hewlett Peekaré 1000 Gate syetes. Gas 
@roestogreptic columms apt coméitions were idesticoal te the quastitetive 
 apelyees. 4 eplitiess iajection technique was eset. The tetal coleme 
offleest was routed Girectiy inte the ice source of the sane spectroseter. 
Steetdard o-alkanes were ree Cally te coefire Covete latices. Typical 
opereting conditions for the sass spectrometer are listed below: 


ractos SOM ITL OS 
1. Source temperetare poo"c 
2. Detector gain 22 10 
3. Source conditions 
*. Orewowt lens 10 welte 
>. Repeller 22 volte 
6. tee foous less 0 welts 
¢. Eleetroe energy To « 
« trey J 
f. Eheetree focus — 
&- Seepeing rete 2'5 ame/ eee 
& Electron emission 160 of 
i. Target 160 wh 


&. Calidretion with perflecretribeutylamine (PrTR) 


The see8 spectroeeter wee repetitively seanned free a/2 3) te #00 
every 2.1 sec. Lealeation was secoepliebed eeing 70 oF electrons. The 
lon source Leaperatere was saintained at SOOT. All substantial peaks hed 
their frageestation patterns bard copied ané a1) Gate stored of tape for 
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future reference. S,sctral interpretations were aided by computer library 
searches (is-boese an¢ BIE/EPA/CIS), the elgbt-peek ioger, reference 


tests, an¢d the perio¢ical litersetere. 
2.3.2.2 Biejoeioa) Semples from Box Cores 
Melcleute 


Melofeenal, sempples were gently rinsed through « 300 sloros sieve to 
remove larger orgenieons, end thee through « 63 sleree sieve. The seterial 
om the 63 sleree sieve was thes pleced carefully~-enall smounts at « 
tiee-iete « sorting Gish partially flile¢ with weter. Iintividwslse were 
sorted by sealer taxcoe eager « Clesectiag Soope, esing af Irwis loop te 
tresefer specia@ens te vials costalsing TOS ethanol. The viele were 
waiquely labeled socording to collection Gate, locations, replicate sumber 
ete., tampon, apd the sumber of inéividwals coetained is the vial. Blowass 
was estiaated based upon published literature values for the site ranges 
of orgenions is the samples (Feubel 1982. Rowe et al. 1974). 


Macrofeuns 


Mecrefeusal saaples were geatiy riseed with water te resove 
preservative, pieced in « Petri ¢leb--emall seouwnts at « tine--and 
exes ined ender « Cissecting sicroscope. Specisens were removed and sorted 
b> wajer taremoelec group inte labeled vials containing 703 ethancl. VWet- 
weight blowass was estiaated for each tazoncelc group based upon ralves 
reported is various publiabed literature (Faeubel 1962, Powe et al. 1978) 

Ail sajer tazesesetic groups except Seaatoda, Harpectiooics, 
Aplecepborsa, Seyphones (etrodiles), Priapelids, and Acarios were gives 
either te is-bouse or consulting taronomic specialists for identificaics 
te the species level, if poesidbie. The fellewing ie «@ list of taxonomic 
groupe end the specialists responsible for identification of speci aens 
withis eeck group: 
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Ech inoides 
Holothuroidéea 


SPECT ALD ST S) 
Skirley Posposi (Cossultest), Dasie) La Chasce 


(Consultant ) 

Daphne Duns Fautis (California Aceéemy of Sciences) 
Jennifer Lowry (Consultast), Steves A. Vieda (LOL) 
Stephen Cairns (Seithscnias Iastitution), Steves A. 
Viada 

Dale Calder (Royal Ostaric Museun) 

Judy Vern (Texas 44% Oniversity) 

Carister Erseus (University of Goteborg) 

G. Fain Bubbard (LOL), Paul Wolf & Liads Sierte 
(Barry A. Vitter & Assoc, Inc.) 

Fraak Bokop (Scripps Iastitute of Oceanography), 
Thomas &. Waller (Suithsonian Institution) 

Michael Sweeney (S#ithsonian Institution) 

Philippe Bouchet (Museus National <'H#istorie 
Maturelle) 

3.0. Eraeuter (Baltiaore Gas & Electric) 

C. Alles Child (Seithsonian Institutions) 

Meredith Jones (Saithsonian institution) 

Larry MoKinoey (Texas Parks & Wildlife) 

Heary Spivey (Florida State University) 

Norman Jones (University of Liverpool) 

George Wilson (Consultant) 

Louis Eornicker (Suithsonian Institution) 

David Camp (Florida Dept. of Natural Pescurces) 
Richard Heard (Gulf Coast Research Lab) 

Linda Pequegnat (Consultant), Willis Pequegnat 
(Consultant), Patsy McLlaughlis (Florida International 
University) 

David Pawson (Seithsonian Institution) 

Charles Messing (University of Miasi) 

David Pawson (Seithsonian Institution) 

Robert Carney (Louisiana State University) 
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Opes urci ses Gordon Gendler (Les Angeles County Moseus of Metural 
E:story 

Brect icpota G. Arthur Cooper (Suithscaias lastitutios) 

Bryozce 4.d.d. Lesterman (Dresser Ioédustries) 

Sipupeul iés Mary Bice (Suithecnias Iastitution) 

Twnicstes Claude & Frasccise Monsict (Nueseus Satiosal 
¢’Eisterie Raterel le) 

Fishes Charlie Chandler (LOL), Eédie Matheson Texas 14” 


Daiversity), Jobe MoEechras (Texas AMM University) 


2.3-2-3 Inew) Semples | Megafeunas) 
Identification an¢ Enumeration 


Megefeuca from the trawl seaples were removed from the storage 
containers, rinsed to remove formalis, sorted, identified, and counted to 
major tazonosic group. Specieens were exanined by the taxonomists listed 


above (2.3.2.2, Biological Samples from Box Cores, Macrofauna), who 


igentified gost te the species level. 


Sise and Reproductive Conditics 


Fish and selected Gecapod species were weighed to the nearest 0.! « 
(drained wet weight) and seasured using the standard sethod for the 
taxzonosic group is question. Where possible, sex and state of saturity 
were Getermined externally or is*ermally if the speciaen was examined for 


gut contests. 


Gut Contests 


Gute of selected representatives of common fishes were dissected and 
examined for assesement of food babitse. Stomach contents were exzanined 


for the following parameters: 


1. Percestage fullsess, dy volume; 

2. Percentage composition by food ites group, dy volume; 
3. Wet weigtt of each food ites group; ant 

S. Sumber of tegdividwsls is each food ites group. 


Right Molecular Weight By¢rocartons 


As mentioned in Section ©.32.1 (Sediment Samples frop Box Cores), 


the orgenion bycrocarbes i.salyticoal scheme was very siailar to the one 
used for sedisents (Fig. 2-5). SM flecorescence screening was performed. 
Sisce organises é¢o sot geserally costeizn large ssounsts of sulfur, 
¢Gesulfurization with copper was sot secesssary. Three tissue types 
(liver, gomed, an¢d suscle) were analyte¢d in fish specisens. Only suscle 
tiseve wes analysed is other benthic fauna (shriep, crads, ete.). 
Organises are frozen at ~20°C on board ship. Dissection was performed is 
& shore-dased, clean laboratory. All etensils were pre-cleaned using 
procedures described in the sedisent section. The target seaple weig?t 
was 15 g wet weight. The sethod of digestion of tissues was identical (co 
that eased for sedisenst. The sethods used is colvan separation, gas 
chromatography (GC), and gas chromatagraphy/sass szectrometry (GC/MS) were 
also identical to those used in the sediment analytical schese. 


Cardon Isotopes 


Carton isotope methods are described in Section 2.3.2.1. 


2.3.2.8 Benthic Photography 


A procedure for detailed evaluation of benthic photographs was 
developed specifically for this project. Benthic p".ctography saapiles 
Obtained from photographic transects were processed on a digitizing pad 
ériven by a sicrocomputer. The sizes of objects seen in the photographs 
were calculated from their distance from the camera (i.e. camera altitude, 
recorded in the corner of each shot) and the acceptance angles of the 
camera lens. [nowledge of the scale of the photographs sade it possibile 
to caloulate the area shown in each photograph, and to measure the sizes 
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of waricus features and bicta. Each phote thus served as & quantitative 
quatrat sample of the survey site (Grassle et al. 1975). 

The acceptance angles of the lenses were 35° (length) anc 46.5° 
(wiets). The éisensioss of ose balf of & quaeérat can be calculated 


trigowometrically as: 


1/2 que¢rat length « altitude zs tan 17.5° 
1/2 quaérat width « altitede x tan 2%.25° 


The eres iscleded is a photograph is twice the product of these two 
supders. 

Processed file was projected through a sodified bulk file projector 
ané « front-silvered sirror sounted at a 85° angle (Fig. 2-6). ‘The sirror 
reflected the photographic isage eote « Bouston Inst: uments Hi-Pad DT-11¥4 
Gig'*iging ped compected to an Apple ile sicrocomputer. The software for 
the computer was G¢eveloped by LOL. 

A subsample of either 100 frames (Cruise Il) or 200 frames (Cruises 
IIlI-I¥) was selected from an entire roll from each station, using « 
systematic sampling technique described by Cochran (1977). From each 
frase, the digitizer operator first recorded the following on 


microdiskette: 


1. Cruise oumber; 

2. Date (day, month, year); 

3. Station sunbder; 

Ss. Tise of day of exposure (hour, sinute, second); 
5S. Bedform type (deviations from a flat bed); 

6. Sediment color; 

7. Bottom type; 

6. Camera altitude; and 

9. Bottom depth. 


The cigitiszer's cursor was then used to count an¢ measure the 
subjects in the photograph. The operator had the ability to select any of 
three seans to seasure objects seen, depending on bis judgement of the 
best represectation of the object. He could determine whether the object 
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Figure 2-6. Schematic representation of digitizing apparatus 
used for processing benthic photoyraphs. 
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was gost appropriate to seasure a8 & poist, « stiraigtt lise, or = closet 
figere. Each proceéure wtilized « ¢ifferest scftware routise, which coulé 
be activated with « curser cousasé. 

Dete recorés free the Cigitiser were transmitted froe the Apple Ile 
te « Gstebase. The custos software used the scale of the photographs to 
comvert the Cigitizsed isages ant cownts iste estiaates of lengths, sreas, 
eeé Gensities. Types of Gata recerés or categories resulting free 


photegrepts iscleded the fo] lowing: 


'. Mumbers of benthic lavertetrates, identified to the lowest 
possible tazos, encoded as poists or lines representing 
appropriate lengths or widtas for each tazcn; 

2. WSembers of flab, identified te the lowest possible taxon, 
encoéeé a8 polsts or lines representing total length; 

3. Man-sede artifacts such as cans, dottles, plastic, ete., 
encoéec as polots, lines, or areas; 

s. Terrigenous or sear-sbore saterials such a5 sea grass 
blades, encoded as points, lines, or sreas; 

5S. Comsclidated saterials such as bard rocks, siltstone, 
ete., generally encoded as a closed figure or area; and 

6. Lebensspures or traces in sedisenst left by living 
organisas, encoded as lines or areas if possibie, Sut is 
some instances as points (and then converted to areas 
represented by the siniaus resolution of the digitizer). 


2.3.2.5 Quality Assurance and Quality Control | GA/ GC) 


Biological Samples 


The biologists who were involved in the sorting and identification to 
sajor taxonomic groups were periodically checked and instructed to 
eaistaio the high level of efficiency needed for this project. Each 
sorter was given an indoctrination and training session to familiarize 


that person with the project's goal and objectives, and to teach hia/her 
the details of the specific techniques he/she would be using for saapie 


processiag. Most sorters were biclogists with dbecbelor’s or saster’s 
Cogrees. 

Macrofeusa sorters were initially gives close supervision sn¢ 
traisiog while processing their first sets of semples. These “training” 
senples were rechecked by &© experiencet supervisor before & Sew sorter 
was allowed te proceed further. Additional isstruction and training was 
gives if secessary. If the sorter seemed unable to perfors 
satisfactorily, be was sot allowed te process ary sore samples. Once tte 
laboratory supervisor was satiafied with the sorter’s performance, be vas 
placed is the rowtine schedule for sample workep. 

After the traiaing period, each sorter was pertod¢ically tested for 
sorting efficieacy, proficiency is tazscecmeic idestification, ané sdility 
te follew sasple handling protocols suck as chain-of-custaty procet wes 
aed proper lebeliag techsiques. The esual standard was to sccept = 
sorters past work if ranéomly-selectet samples were sorted with et least 
908 accuracy, i.e. at least 908 of the iedividwals is the saaples were 
correctiy identified. Cownte of organisms in each vial were checked, anc 
the sedisent residwe was alec exanioed. If the work was judged 
inadequate, all samples previously bandied by the sorter were re-worked. 
Continued poor performance resulted is the sorter’s dismissal or transfer 
to other duties. 

Open arrival in the lab, saaples were iaventoried and organized prior 
te sorting. Saaples were subsequentiy checked owt iodividwally on « 
"Sample Check-out Sheet" located in the storage area. The sheet required 
each sorter to record bis initials, the sample number, station, replicate, 
ané Gate checked owt for sorting. After sorting, the date of completion 
was recorded on the Sample Check-out Sheet, and on a “Sample Disposition 
Status Sheet." 

Sorted taxonomic groups were separated and inventoried by taxon, and 
sent to the appropriate taxonomic specialist(s) along with copies of the 
Saaple Dispositicon Status Sheet, station data sheets, and work 
authorisation fores. Sasples were sent by Certified 0.5. Mail, Return 
Receipt Requested. Taxonomic specialists were instructed to send 
identified material directly to the Saithsonian Institution, 0.5. National 
Museus of Natural History, along with the proper labeling inforsetion. 
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Mis-sorte¢ saterial wes reterse¢ te LOL, enc re-directed te the 
appropriate specialist. 

As part of as cagoiag effort te Gocumest the quality of sasples 
collected, « study was conéectet os box core secrofeunal saepples, using 
the basic aseunption that « “good’ sample Should bare the sane proportions 
of sajor taze is beth the box and the selofeusal tites from the sane 
replicate. Melofeunal tubes were sore protected by the sox core lic free 
wasbout, ant were sieved unger controlled laboratory conditions as opposed 
te fielé coméitions. Paired saaples (box and tubes) were thus analysed 
for relative properticas of sajeor taza. 

Following Sessler an¢ Jumars (1974) ant Jumare (198), « Chi-equret 
test for proportions was used te evaluate significant éepartures froe 
expectation. A flelé-assignet quality Gesignation was indicated by ', 2, 
or 3, representing low te high quality dased of observations whee the 
ccrers case on Geck. Only seven of the 30 replicates tested were 
demonstrated to have lower quality (Fig. 2-7). In general, dorderiice 
samples were charecteristically better than anticipated, based on fielc 


observations. 


Ry¢rocardons 


Replicate amalyses were performed on both « standard sediment and « 
standard fleb muscle tissue sasple. PFesults for alkate analysis are 
reported in Tables 2-! through 2-5. Replicate gravigetric analyses were 
precise within 20 to 308 (+ | sigma) at the ppe level (Table 2-1). 
Replicate analysis of individual s-alkanes viried from -5 to S08 (+ 1 
sigea) at the ppd concentrations in sedisents depending on solecular 
weight (Tables 2-2 and 2-3). Comparison of two analysts processing the 
same sediment saaple is illustrated in Table 2-4 (gravisetric analysis 
only). Recovery of surrogate standards was generally in the 80-905 range, 
with this percentage reaching & constrst value at o-Ci¢ (i.e, the lower 
molecular weight alkanes are lost in roto-evaporation, Table 2-5). 

Each set of eight analyses contained six samples, one reagent blank, 
and one reagent blank plus the complete quantitative o-alkane and aromatic 
stendard. All seaples were spiked with an aliphatic and an aromatic 
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Figure 2-/. Proportion of macrofauna organisms in disturbed and 
undisturbed box core samples. 
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Table 2-3. Summary of replicate digestion gas chromatographic analyses 
of QC whitefish tissue (concentrations in ppb). 


Replicate # 
Carbon # 1 2 3 - 5 Ave* $s.D.** C.V. ee 
16 7 o- oo = oo 
17 18.7 60.8 S.2 640.0 4.0 8648.7 10.5 23.5 
Pristene 124.4 208.5 186.4 167.6 156.7 168.7 31.6 18.8 
18 164.1 193.4 237.4 204.2 204.9 200.8 26.3 13.3 
Phytene 200.9 198.5 250.1 226.6 227.7 220.8 21.4 9.7 
19 193.8 384.3 $17.0 463.2 4682.5 461.7 $6.2 12.2 
20 426.4 362.5 S91.7 66.2 470.7 439.1 49.6 13.3 
2 191.3 184.7 2239 196.9 221.3 197.6 78.0 14.2 
22 103.6 88.6 113 135.3 121.3 108.9 13.0 12.0 
23 39.7 26.5 58.6 46.4 65.1 47.7 13.7 28.7 
Tetal Resolved 


Alkanes 1462.9 1677.6 2134.9 1906.4 1990.2 1834.4 265.7 14.5 


Ave. © Average Concentration 
S.D. © Standard Devistion . 
C.V. @ Coefficient of Variation (S.D./x = 100) 


Table 2-4. Comparison of the precision of digestion/extraction gravametric 
analysis between two different analysts (concentration in ppn, 


2g/ gn). 
Analyst Analyst 
Sample Repl. @ #1 #2 
0.C. Miss. Delta Sediment , 
Aliphatic Fraction 1 9.1 3 
2 8.9 12.6 
3 12.0 16.7 
. 17.8 7.1 
5 8.6 13.7 
6 7.6 3.3 
7 9.4 -- 
& 8.6 -- 
Ave .=10.3 Ave .=11.6 
$.D.= 3.3 $.D.2 4.1 
C.V.2#32.1% C.V.235.04 
Aromatic Fraction 1 9.1 10.5 
2 6.3 6.1 
3 8.4 7.4 
“ 6.3 11.3 
5 5.7 8.3 
6 4.5 7.3 
7 7.4 -- 
8 6.2 oo 
Ave.= 6.7 Ave.= 8.5 
$.D.2 1.5 $.D.= 2.0 
C.V.222.2% C.V.=26.6% 
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Summary of accuracy experiments for selected n-alkanes 
(reported as percent recovery of individual compounds). 


Table 2-5. 


Replicate # 


lL Recovery 


Ave. 
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internal standard. All gas chromatographic calculations were corrected 


for internal standard recoveries but grerimetric data were sot. 
Diesel oil, lube ofl, and bilge water were collected from the 


vessels used in sample collection. Examples are shown in Figure 2-8. 


2.3.3 DATA MANAGEMENT AND STATISTICAL ANALISES 


The sequence of data management and analysis procedures used by LOL 
is shown in Fig. 2-9. Most of the project data comes to the data 
sanagement group on coding formgs which were designed by the data sanager 
and key project personnel at the outset of the program before any data 
were collected. Field and laboratory data were coded onto these data 
formas by laboratory personnel and then processed by the procedure 
éGescribed below. Data received on sagnetic tape from TAMU was transferred 
either to the Agdabl 4709/6 or to the UNIZ, depending on where the 


analysis tock place. 


2.3.3.1 Date Eotry, Verification, and Validation 
Introduction 


The process of data entry, verification and validiution relies heavily 
on standard practices and experience. Various analytical determinations, 
Sigulations and actual isplementation detersine an «ppoopriate "best" 
method for a given system and set of hardware. Since every data file is 
inherently unique, there is really no one best sethod. The following 
Gescriptions and comparisons/contrasts detail the standard methods used at 
LGL. These sethbods are the result of a six-year data sanagesent study 
during which various types and combinations of the sethods for entry, 
verification and validation were tried, each with its own successes and 
failures. 


Data Entry 


The encoding of the data was based on the batch system. The encoding 
involved copying the field or lab information to a suitably-devised coding 
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Figure 2-9. Data flow sequence for Continental Slope Study. 
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forms, end gsanvual verification that the coded fors satched the origizsal 
form. Usually this was performed by two groups, one to encode and one to 
verify contest. Once a batch was complete, it was given to the Data 
Manager for incorporation into the database via the data sanagement cycle 
of estry, keypusch verificatios, Preject Isvestigator 
validation/verificatios and computer validation. Once received by the 
Date Manager, a Sumsary Beport Fors (SRF) was started (and attached 
permanently to the batch) which detailed information such as: 


1. Study same, data set identifications, batch ID and encoder 
1D; 
2. Date of receipt of coding forms by the Data Manager; 
3. Date of keypunch extry and ID of keypuncher; 
%. Total records entered for batch; 
5S. Date of keypunch verificatics 
&. whetber or sot errors were found, 
db. Gate of correction of error, 
c. Gate of verification of errors, and 
4. beck to Step 5 until so sore errors; 
6. Date of Project Investigator validation/verification 
&. whether or sot errors were found, 
db. Gate of correction of error, 
Cc. Gate of verification of errors, and 
¢. beck to Step 6 umtil so sore errors; 
7. Date of integration into database; 
8. Date of archival; and 
$.  Aé@@itional sotes/comments pertaining to batch or data set 


as « whole. 


Once the Date Manager initiated the batoh via this form, it was ready for 
entry by keypunch personnel using entry software on the LOL UNIX Systes ¥ 
Operating System. A bateb was entered by only one person in order to 
maintain strict control and traceability of the data. Once entered, the 
keypuncher dated and initialed the SRF, which was given to the Date 
Manager along with the bateh coding formas. At this point, the Date 
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Masager werified dates, initials and locations of the batch, and produced 
a bard copy pristost for verificatica. 


Keypeecter Terificatice 


Keypusch verificatios was performed by the keypuscher under the 
¢Girection of the Data Manager. This setbod extailec the werificatios of 
the batch is a character-bdy-character, and lise-bdy-line, comparison 
process of the hardcopy pristout agaisst the coding forms. The coding fors 
wes usec as the stancaré rather than the actual lad forgs, since the 
process of keypuach verifications is deatgned only for catching 
typographical err-rs, oot validations errors which were caught using the 
origioal data formes. Sisce the batch was entered using field entry 
software, values which were constant for a specific field or fields seeded 
toe be checked only opce since the field was static and therefore so. 
subject to change. 

Any errors fousé were soted on the hardcopy priatout, dated, and 
initialed by the keypuncher who performed the verification. Also, the SRF 
was upéated, indicating whether or sot errors were found. The batch, 
printout and SEF were then turned ower to the Data Manager, who performed 
any end all corrections, sotiag the date of correction os the printout 
where the errors were found. Once all soted errors had been corrected, 
the SEF was agaia updated to indicate this, a sew hardcopy printout was 
Obtained, and the Data Manager gave the batch, printout and SRF to another 
keypuncher who performed a verification of corrections. This cycle was 
continued until there were so sore typographical errors found in the data, 
at which point the Date Manager printed « final hardcopy of the batch for 
Project LIavestigator validation/ verification. 


Project Investigator Validation/ Verification 


Project Investigator validation/verification, performed by the 
Project Investigators under the direction of the Date Manager, was sisilar 
in gost respects to the sethod of keypunch verification. However, Project 
Investigator validation, unlike keypunch validation, involved comparing 
the printout with the original forms. This allowed any coding errors or 
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iscousistescies to be detected. Azsy errors found were soted os the 
bardcopy pristout, dated, and initialed by the Project Investigater who 
perforss the validation/verificatics. Also, the SEF was updated, 
indicating whether or sot errors were found. The batch, pristout and SIF 
were then turned over to the Data Manager, who performed any and all 
correcticas. Once al] soted errors beve Deen corrected, the SHF was again 
updated to indicate this, a sew hayd-opy pristout was sade, and the Data 
Manager gave the batch, pristout and SH beck to the Project lavestigator 
who perforsed a verifications of correctioes. This cycle was costisved 
watil there were so sore validatios errors fousé is the data, at which 
poist the Date Manager pristed «a fiscal hardcopy of the batch to be used is 
computer validatioa. 


Computer Validéatios 


This setbod involved the compilation cf a variables’ options and 
constant list for a batch compiled by the Project Investigator under the 
Girection of the Data Manager. This list details all possibile, 
scheckable*, options and ranges which were valid for the bateh variables. 
It does not list such things as actual lengths, weights, and otber finite 
variables; however, the ranges provided lodicated « prodles (e.g., if « 
copepod is shown to bave a length of 25 am when the valid range is fros | 
ae to 2 as). The actual validation is performed via @ validations 
algoritha, based on & general scheme of validation for any study (dates, 
cruises, stations, replicates, ete.) in addition to options designed for 
the bateh and data set specifically. Owe to its design, sodification for 
specific options was easily performed iateraciively Curing progres 
execution. The Date Manager created a file containing the variables’ 
options and constants, and verified the information to sateb the original 
list. Thea the computer validation program was run on the bateh, at which 
tise any batch specific options were indicated by the Data Manager to the 
programs. The final cutput of the program was « file and hardcopy listing 
of any errors. This output included: 


1. The leeation is the bateh of the error; 
2. The error; 
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3. Wey the error was Getected; 

5. Gow the error was Getectet; 

5S. Whetber the error was *constant’ (perhaps the variables’ 
optices and comstast list seeis to be updated); and 

6. The tetal sumer of errors found is the batch. 


The Data Manager and the Project Ievestigator thes used the isforuation to 
trace the error(s). Once traced, the error was sctedé os the pristout of 
the data, and the SEF was updated to lodicate the batch progress at this 
poist. The Date Masager perforsed any corrections, proéuced « sew 
hardcopy pristout, and re-ran the computer validation program. This cycle 
was costiaued until so further “cosputer-catchbable® errors were found, at 
which tige the S8F was updated to ledicate that the batch was ready for 
iscorporation inte the data base. This setbod of Gata verificatics 
resulteé is error rates of ©.5. 

A copy of the Gata files is then transferred to Sagretic tape which 
has the following format: unlabeled, track, 1600 dpi, 6160 ized block 
foreat (blocking fector 77), 80 logical record size (blank-filied), 
ESCIDIC, tape density of 3. This tape is previded to NODC. Date are 
fully traceable through the systes, with sumeary reports available at ai) 
tiges to indicate project status. Magnetic tapes containing the cata 
files alomg with al] relevant documentation and sccompanying letters or 
tramemittal will all baeve been provided at the tise of Graft final report 
subsission. 

After compplete data verification the data set was ready for 
sumparization and statistical treateent. Most date analysis was performed 
on Apple microcomputers using commercially available or custos designed 
software. 


2.3.3.2 Biabistion) Apalrecs 


All of the date analyses presented ia this report are of « 
prelisisary and exploratory sature, and the sethods used do not 
necessarily represent those that will be used is the final report. 
Pecause of their preliainary nature, little Justification is warranted, at 


present, comceraing their appropriateness ant use. This will be provicec 
is the fisal report. 


Clustering 


The cluesteriag presented is this report follows the setbhod of SESS 
presented is Grassle end Sait (1976). This was performed with oo taze 
Geleteé follewiag the gGescriptios is the reference. The ¢ata used for 
these cluster se alyses were the segefeunal counts ant Gensities free trev) 
saspliag. is noted is the descriptions of the setbod, the paraneter (a) 
specified for this apalysis is the expected suaber of species shared. 
After several trial ress esing various valees of =, on & Of 30 was 
selected to reflect sisilarities ané ¢lesisilarities is the Gominast taza. 


Diversity and Evenmess Calculations 


All Giversity calculations presested in this report were the Shannon 
Weloer togex of Civereity computed as follows: 


number of species, 


3° guaber of individwals is the collection of species }, 
5%, che total number of individwals in the entire 


tie] j 
collection. 


The evenness calculation was made using the following: 
v' « */iog,(9) 


These formulas and further descriptions of these sumeary statistics 
may be found in Pielow (1969). 


v4 


The diversity en¢ evenness walues were calculate! for species level 
Gata only. Ultiaately we plas to seke statistical comparisons of the 
Giversity an¢ evenness values. Following Bowman et a1. (1971) the 
estiaste of Civersity bas as approsiastely scormal Cistribution. That is, 
the Giversity free « siagle collectiog with sufficiest supber of 
iedividvals and species (see Bownas et al. 197! for specific lisits) is 
sppreniastely sorgal with stable variance (i.e., with variance sot 
Gepenting om the underlying sean diversity). 

Gives sorealcy ané stable variance, Analysis of Variance of the 
caleoulated Civersity an¢ hence evenness values will be Justified. The 
Giversity will be calculated for each of the replicated secrefaeuss 
ccllecticons, ené all replicetes will be eset is the APOTAS. 

As ap at-boe test for single collection ¢iversity (trawl collections 
of segefeuna) the approsiaste saaple standaré errors are eset in this 
repert te construct 953 confidence istervals around the ¢iversity 
estiestes. “be form of the standard error estiaste is, following 


* 8 a 
Var (#") = Se - ton, . et 2 aA 14, ey \/s 


Density Calewlations 


41) Gensitios appearing in the report derived free bez core senpl ing 
are calculated as count divided by ares and multiplied by the appropriate 
factor te give Gensity is square seters or centiaeters. The eres seaapled 
for each of the Gensity calculations appears in the appropriate design 
table (see Appendices). 

Density caleuwlations for the traw) seapling was somewhat sore 
complicated. The calculations involved first caleulating bottos tise of 
the set and gultiplying this value tiges the ships speed to determine the 
Gistance the net was towed. This value wes then wultiplied tiees the 
wieth of the trawl] te obtain the ares saeupleé. The counts were divided by 
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this eres exe eultiplies by the aperesrtate factor te obtais suber per 
Dectare. 


Lemgt. Gelgtt Regressi cas 


Te Geteruione the relationship between length or weight is the species 
sccoents of segefeums, ‘the usual log-log transforustion was sete. This 
was wate after « sigziflcest Gerietion frome linearity was cbeerved is the 


rew lengt® welget regression resiéual plots. 
Bethyeetric an¢ Lomgitedinal Lomstion Avalysis 


Te evaluate whetber bethywetric ant lomgitedins) somes were suggested 
by the segefeunal species ¢istribetions, the analysis of species 
bowogeneity found is Gage (1966) aed Backus et a1. (1965) was esed. The 
appreoect eset in the application of these procedures was to Getect areas 
of species beterogeneity betwees stations. The application of the sethbods 
Outilioed le the above papers is straightforward. First, the eapirical 
Cistribetion of sumber of species starts ané stops is generated. Sext, 
the obeerved patterns of species starte and stops is compared to the 
homogeneous patters using @ Chi-equared test. Significant Chi-squared 
velees for & start/stop polet tedicate @ regices of significant 
heterogeneity or discostiouity. for « sore Getalled Gescription of this 
amalysis see Backus et al. (196°). 

In Section 4.) the trawl collections of segafeuns are Gescribed with 
the results summarised by Gepth interval. The project ples was for trew) 
COliections te bave been taken within Gefined bathymetric ligite 
oorrespoeting te Pequegnat’s (1983) faunal sesenbdages a8 def iaed 
previously (see Section 1.2). With the trawl collections, selntaining the 
sempling withia the éefined bethywetric lisitse proved Giffieult because 
(1) the bewle were long, (2) the dbathyeetry saps weed to ples the tows 
were Sot Seceseaeriiy sccurate Sor preciee Of the spatial seale deine 
senpiled, and (3) other considerations (e.¢., safety) sometines dictated 


the ships course while underway. 
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Whes the ¢epth ranges coverec by each trawl-tow over all 
cruise/staticog combisatices were plotted it was found that. cverall, the 
samples were best summerize< Dy siz Gepth istervals: 


Mecian Depth Overall Depts 
Withis isterval interval 
— is) — les (a) 

375 328- 4823 
60e %5~- TSO 
676 751-1000 
1275 1050-1500 
1 800 1950-2050 
2«78 2106-2855 


The ¢ifferesces between secias Gepths, froe shallow to deep, were 233, 
268. 399, 525 and 676 aw. The depth ¢ifferenco between saapled depths 
iporeased over the Gepth range and this fecter say socount for some of the 
obeerred Gifferences: t.¢., some apparent feuenal breaks say de sore 
releted te & greater Gepth<wise “€istance® between some stations as 
oppeac’ te others, thas te real faunal breaks. 


3.0 PHYSICAL AND CHEMICAL RESULTS 
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3-0 PHYSICAL AND CHEMICAL RESULTS 


3.1 


Talwlated results of hydrographic profiles taken at five stations on 
eech criise are shows is Appendix 8B! of Volume III of this report series. 
Depth related changes ‘n physical and chemical constituents followed 
expected trends, with some variation by cruise and station location within 
the Gulf. Surfe.e to bottcs profiles of teaperature, salinity, dissolved 
oxygen, phosphate, sitrate, anc silicate valwes for each cruise are 
provided in Attachment A!.!. 


From the surface (uppsr 25 =) to approxisgately 1300-1400 = depths 
temperature dropped from sear 20° (19.01-25.08°C) to about $.22-4.95°C at 
1300-1400 = depth (Fig. 3-1). Below 1400 = temperatures resained corstant 
withis this low range. Between 300 and 1500 =, temperature variations by 
depth withia transects was not great. On the central transect, Stations 
Ci, C2, C3, C8 and CS were each cocupied three tiges (Cruise I-III). The 
saxigue variations over the three cruises at representative depths f£ 300, 
600, 900, and 1800 = were 2.59°, 0.78°, 0.29°, and 0.10°, respectively. 

Similarly on Cruise IV is the eastern Gulf, profiles were seasured at 
stations with bottom depths of 380, 665, 885, 915, and 2920 «a. 
Temperature variations by depth along the transect were low; ranges wore 
1.93° (18.35-20.28°C) at 100 a; 1.72° (9.31-11.03°C) at 800 =; 0.68° 
(7.05-7.73°C) at 600 = and 0.16° (5.10-5.26°C) at 900 a. 

On a large scale, temperature differences from the western to the 
eastern Gulf also showed only sinor changes (Fig. 3-2). From the western 
to the eastern Gulf the sost temperature variation by depth was only 


049°C at 275m depth. 
3.1.2 SALINITY 


Salinity profiles exhibited the characteristic pattern for the Gulf 
of Mexico (see Attachment Al.!). Surface salinity ranged from about 35 to 
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Figure 3-2. Variation in temperature at selected depths measured at 3 
stations (W4, C4, E4) across the Gulf during Cruise II. 
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about 36.5 °/oo and increased with depth to about 106-200 = where the 
salisity saxige, charecteristic of the core of the Gulf Common Water, is 
found (Fig. 3-1). Below the salinity saxiga, salinity decreased ty 
depth of about 600-890 = where the sal‘ ity sisiauws is located. The 
salisity sisieuse is used as an isdéic*ter of the core of the Antarctic 
Intermediate Water Mass. 

Using the same Gepths that were used above to compare seasonal 
temperature <¢ifferences by cepth along the central transect stations 
éuring Cruises I-III, salinity showed the following wariability for éepths 
between 300 and 1500 a: 


Dept> — — —— 
300s 480 s-«35.16-95.70 7, 0.58 v. 


600 = 34.90-34 94 0.08 
0 «= 4 89-38. 0.0 
1400 = 34 .94-34.98 0.048 


Thus, less than 0.1 °/oo salisity variation was observed for any depth on 
the Central Transect over three cruises. 

Longitudinal variations is salinity based om seasurements taken 
during Cruise Il at sigilar depths from stations is the western, central 
ané eastern Gulf are shown is Figure 3-3. At 275 and S00 @ salinity was 
slightly higher is the easters Gulf, with the central Gulf station (C4) 
having the lowest salinity at these depths. (Extreme difference of 0.07 
°/.9°) At TTS = and below (1100-1400 m) there was slight but general 
decrease in salinity from west to east (less than 0.08 °/.. difference). 
These differences were less than the observe difference along the central 
transect at sisilar depths over three cruises for Deceaber 1983 to 


Noveaber 1968. 
3.1.3 DISSGLVE GrYCEN 


Dissolved oxygen concentration (Fig. }~!) ranged froe about 2.5 to 
55 wl/l (« “34-74 ag/1). ‘These concentrations are not considered to be 
ligitiag te serebic fauna found in the coeen. Disselved oxygen 
concentrations were higher is the surface waters (<50 =) Gecreasing to the 


83 


34> 
— ⸗ 
124 
4: 
‘ 
a S53: @ 25a 
cs ' > 2a 
2 Sa 
P 32: > 110 
— — ꝰs @ <a 
ĩ ss: 
30 « 
| —— —? 
349° ~— 
. — —4 
“si 7 ~~ 7 v AJ * 
93 19 07 6 oss 
Longitude 


Figure }-). Variation in salinity at selected depths aeasured at ) 
stations (W4, C4, E4) across the Gulf during Cruise Il. 


oxygen siciacs layer (about 400 = depth), which is used to identify the 
Tropical Atlantic Central Water Mass. Is the eastern Gulf, a secondary 
oxygen siziece layer at 150 to 300 = is sometiaes found, associated 
with the Easters Gulf Loop Curvest (Sowlis and Mclellas 1967). This 
phenomenon was apparestly present during Cruise II, on the easters 
transect station E%, where two oxygen sinigs were cbserved (one at 174 and 
ome at 400 a. 

Below the cxygen siniaqus, 0.0. concentrations increased to a Gepth of 
approxiaately 1500 s. From 1500 s te 2200 @ dissolved oxygen 
concentrations remais relatively constant at approxigately 5 s1/1. 
Station WCI2 sampled os Cruise ¥ produced some anomalous 5.0. results 
although temperature and salinity profiles were sormal (see circled ralves 
on Fig. 3-1; see Fig. Al.1-7 in Attachment 41.1). So explanation other 
thas sample bandling or amalytical error bare been postulated for these 
results, although there is so reason to expect these. 

Across the Gulf, dissolved oxygen levels varied less than 02 21/1 at 
& given depth except for seasurements sade at 1400 = (Fig. 3-4). The 1400 
= depth is an area of increasing 3.0. levels and small-scale differences 
in Gepth of seasurement would have sore ispact than seasurements sade at 


other depths. 
3.1.4 MUTRIENTS 


Nitrate, phosphate and silicate concentrations s:¢ used as indicators 
of Antarctic Intermediate and Gulf Deep Water Masses. The nitrate and 
phosphate saxiaa, which usually coincide along with the salinity sisiaua, 
delineate the core of Antarctic Intermediate Water while the silicate 
eaxigus sarks the upper boundary of Gulf Deep Water (a sixture of North 
Atlantic Deep Water and Carribbean Midwater Passes). 

Nitrate levels increased from sear sero at the surface to “30-33 uM 
at 500-700 = depths (Fig. 3-1). Below 500-700 = there was « gradual 
decreases to about 20 pM (Fig. 3-1). Phosphate levels followed a sisilar 
pattern with saxiause velues of 2.0-2.6 aM (Fig. 3-1). Both nitrate and 
phosphate levels usually exhibit sarked increases at about 100-200 a, 
probably a result of decreased photosynthetic sctivity. 
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Figure 3-4. Variation in dissolved oxygen at selected depths seasured 
at 3 stations (W4, C4, E4) acroes the Gulf during Cruise Il. 


Os Cruise II, there was « general west to east increase ic nitrate 
concentrations below 275 = with saxigus values observed on the Central 
Tramsect (Fig. 3-5). Phosphate concentrations by depth were usually lower 
is the east with saxigus valves is the west or central transect depending 
on depth (Fig. 3-6). 

Silicate concentrations showed less wariability et « given depth than 
eitber phosphate or citrate (Fig. 3-1). Silicate levels increased fron 
near sero values at the surface to saxiaus valves of abowt 25 to 30 pH at 
“800-1000 s. From these depths to the bottom, values decreased on the 
order of 1-5 pH gowns to ~ 3000 =. Values were less variable with 


increased ¢epth. 
3.1.5 PARTICULATE ORGANIC CARBON (POC) 


POC valees ranged from ! to 83 peC/l (Appendiz Table 81). Many of 
the bigber values were observed at depths of less thas 100 = with « 
tendency for lower levels to be asscoiated with increased Gepth. However, 
levels in the 30-55 peC/l range were observed across 500-2500 = depths. A 
general decrease from west to east was observed in POC values ¢uring 
Cruise II (Fig. 3-7). 


3.1.6 DISSOLVED ORGANIC CARBON (DOC) 


Dissolved organic carton concentrations, seasured on Cruises II, III, 
end ¥, decreased with depth. In the top 100 s, values usually were 
greater than 1.0 agC/l--at tises reaching 2.85 agC/l. Below 100 a, levels 
were usually from 05 to 0.9 agC/l although the saxisus value observed was 
2.85 at 299 = (Cruise III, Station C3). 


3.2 SEDEyTS 
3.2.1 SEDIMENT CLASSIFICATION 
Sedisents were classified inte categories using the graphical 


sedinent triangle representing percentages of sand, silt and clay in the 
sample. Forty-five stations were sampled during « total of five cruises. 
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Figure }-5. Variation in aitrate at selected depths seasured at ) 
stations (W4, 04, E4) across the Gulf during Cruise Ii. 
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Figure }-6. Variation in phoephate at selected depths seasured at } 
stations (W4, C4, BS) across the Gulf dering Cruise II. 
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Variation in particulate organic carbon at selected depths 


measured at 3} etations (W4, 04, E4) ecroee the Gulf during 
Cruise fi. 
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Five of these stations (C1-CS) were coowpied three tices ant four (f'-H, 
BS) were cocupied twice. This resulted is « total of 59 statics 
peasurepents with replicetet setieert seasurements for which the Gate are 
supeeriset is MMi acheert 4!2. 

is supeariseé is Figure 3-6, the sost compscoe (over S55 of ths 
stations) setigest type was silty-cley fownd is all ereas of the Self. 
(Por Getall, see Figs. £1.2-! throat 612-5 & MMtecbeent 41) There were 
eal) seounte of wertation withis this type Gepenting of the areas of the 
Gulf sesplet. ts the eastera Gelf this type bet slightiy bigber 
percentages of sent then is the weeters or central areas (Stcecheeet f!, 
Figs. 412-6 teroegh 41.2-'2). Along the Coetral Treseect there were 
slightiy bigber percestages of silt thee clay et the Geeper stations © 
ond C12. 

The second GOet comece setieest type wee clay, represented by cles 
etetions ts the westere ent central Gulf at relstively shallow stations 
(C128 a). Maetious wits cley setleeetese were relatively eal fore--t.«., 
wite Little wertetion ts the sané-silt-cley proportions. 

Senty clay wae Gheerved ie the weeters Gulf ot Stations ¥', 42, Wo 
Cruise ii; et CS of Cruise T; and te the casters Gulf at Mation & on 
Cruise Il. &t Station &% of Cruise Iv, the setiaest was preteosinantiy 
clap wit® eppreniastely equal sistures of sand and silt, compared to the 
Veeters Tramsect station which bet santé in higher cropertions than siit 
(eee Mtechecst 41, Figs. £1 2-4 throws f! 2-12). 

The se¢ieest type *send~-elit-clay* bes arpreniaately equsl 
preopertions of each sedisent sise fraction. Sané-silt—cley sedisent was 
fount is the eastere Gilf et Stetions £1, Fit, Elie and Ede (at these 
shallow stetions clep was the sost shundant of the three pereneters and 
eent wee the sealiest freetion) aed at B* where clay wee the l.rgest 
rection bet the sand prepertion wes higher than sit. 

Maetion ¥C-4 (Cruise ¥) was ¢iffieult te charecterize because of the 
vertetion eeeng the oie replicates. Silty cley le prebebiy the best 
Classification based on everage valves. 
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Figure }-8. 


Sediment map. 
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3.2.2 SEDIMENT EYDROCARBOES 


Sediments on the Gulf of Mexico continental slope contain « sixture 
of terrestrial, petrogenic and planktonic-sourced hydrocarbons. The 
molecular-level alkane distribution was sisilar is all samples, bdut the 
quantitative importance of the three sajor sources varied with locations, 
time of sampling, and depth. Hydrocarbon concentrations were relatively 
uniform ecross the slope, given the large geographical area studied. 

Concentrations (yg/ge dry weight of sediment) ranged from 4.0 to #42 
for extractable organic satter, from 0.1 to 5.2 for the aliphatic 
hy¢rocardons, and from 0.7 to 81.4 for the aliphatic unresol ved-complex- 
mixture (Table 3-1). A comparison with previous studies presented in 
Table 3-2 shows that these concentrations are generally lower than 
reported values for Gulf of Mezico sedisents. However, the baseline values 
in Table 3-2 are primarily for coastal and shelf sedisests. 

Individual hydrocart.n compounds were detected at concentrations of 
<0.01 to >05 pe/g. In jeneral, the qualitative solecular-level alkane 
distribution was similar a all sites sampled. The dominant sormal alkane 
between 5-C,< and o-Ca> wus variable, whereas between o-C,, and o-C,> the 
dominant n-alkanes were consistently o-Cog or a-C3;- The alkane 
distribution is samples from the Central Transect during Cruise I are 
typical of all locations sampled (Fig. 3-9). Detailed sedisent 
hydrocartdon data for each station are found in Appendices B-4, 5-5, and 
Bs. 


3.2.2.1 Bydrocarbon Sources--The Approach 


Molecular-level and bulk paragseters can be used to estiaate the 
relative iaportance of hydrocarbon sources at a given location. These 
parameters are based on the premise that a hydrocarbon source has 4 unique 
"fingerprint", i.e., @ recognizable suite of compounds. In nature, 
however, few unique end-senbers coour. Several diagnostic indicators were 
monitored to better understand the dynagics of hydrocabons ia Gulf of 
Mexico slope sediments (see Table 3-3). 
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I Central 

II Central 

Western 

Eastern 

Ir Central 
IV West/Cen 

v Eastern 


(13.9 = 61.3)" 


21.7 
(18.0 = 25.2) 


2.0 
(14.0 = 55.2) 


8.6 
( 7.6 @ 10.9) 


18.1 
( 8.0 = 88,4) 


30.0 
(17.7 = 98.2) 


7.2 
( 8.7 = 13.4) 


(1.3 ad 2.0) 
1.7 
(1.6 = 1.8) 


1.1 
(0.8 + 1.3) 


0.7 
(0.5 @ 1.0) 


1.4 
(0.6 = 5.6) 


0.9 
(0.48 = $.2) 


0.2 
(0.1 ad 0.4) 


23.3 
(19.3 = 29.8) 


8.9 
( 6.0 = 18.0) 


17.1 
( 5.2 = 11.8) 


5.4 
( 3.2 = 7.3) 


9.7 
( a8 e 17.8) 


16.8 
{ 8.2 aa 81.8) 


2.0 
( 0.7 © 5.0) 
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Table 3-2. Suamary of Gulf of Mexico sediment hydrocarbon analyses. 


Temes Losisiemes -)— Coasta. 26-190 mF) Seite, or. 1952 
Tesee/Lewisions - Coastal Lew Concestreticns’ 7 Stevens ot al. 1908 
@ulf of Mxiee - Coastal Picgenis Cazes” . Srey ant Orane 196! 
Tiertés (Rep) ~ Sumty Setienets trot ave. . Paleces ot al. 197? 
- Meeey Setianets a ae . 
5.5. Goest — “⸗ 2-0 6.15 mr) Palaces ot al. 1976 
tro. 2 bve.et 4 
sracs* - CGeastai tery lew levels’ Pr) Paleces ot al. 19Té 
sT0cs - Ceastei casa" @.14.5)7 mr) Porter ot al. 1976 
(Before, Gartng ant after ee ae 
erilliag eotivitics) 
Tesne/Leuisiems - Coastal Baume +24. , Porter vers 
marLs**. Gearenere Fieriés (80 a) tve.ct.oe"? 0.201 40" . Boone 1979 
bre 8. 
~ 00 © Fierte ee ne xP) 
- Msctectppi/ tices Meif vets? 6.26-2.07 xP) 
ave.ct.t 
— Temes ~ Geastal ee . Siewey 1980 
bre.c.. = hve. c8.T! 
— — - Coastal $110 2? 5.19-09.5" ar) Reltes ot al. 196 
eee ae) 
Teese Seif avec — J lytic ant Lytle t9Ts 
Pieridae — (<6 ao) ** J Gearing ot al. 1976 
© of Mectectont B. Geastal (46 «) ave.ett 7? xr) Georing ot ah. 1976 
TV Wlbed - grevimetry percentage of tbe total organise entrect recovered free the silice 


Figure }-9. 
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Molecular level alkane distributions for sediments frome the 
central trensect during Cruise I Ge/e dry wet of sediment, ppd ). 


Table 3-3. Suggested solecular-level indicators of specific hy¢rocerbon 
sources to sediments on the Gulf of Mexico continental slope. 


——Aniieater Compouns Source _ Abbreviation 
25 7’ 19 and Pristaze Planktonic/Petroleuz PL-! 
v 6 18* 20 Se Phytane Petroleun/(Planktonic?) PE-Lo 
B-Coss 27+ 29" 31 Land/( Petroleum) TERE 
— 26+ 28s 30 Petroleum ( Biogenic) PE-28: 
Oureso] veé-Complez-Mixture Petroleum (Biogenic?) DCM 


Certais assumptions seed to be understood is order to properly 
evaluate these distributions as indicators of hyérocartdon sources. 
Plankton generally produce « simple sixture of ty¢rocarbons, including 
B-Crg, B-Cr7, O-Cye and pristane, so the presence of these compounds can 
indicate « planktonic byérocarton source (PL-!). Petroleum also contains 
these compounds, but usually alec contains comparable amounts of the 
alkanes 0-C.¢, 8-Cig, O-Coo, O06 phytane aswell. Thus « low molecular 
weight petroleus indicator (PE-Le) can be used to assess the petroleus 
component of the planktonic indicator. To sake this caloulation we assume 
that the contribution of petroleum to each indicator is equal; therefore 
the planktonic component can be inferred as the diffference between PL-1 
and PE-~Lo. Straight chain biowaxes with B-Coe, a-Coz, B-Cog, and n-Cs, 
alkanes have been used extensively as an indicator of terrestrial or land- 
Gerived input. As such, the sum of these four normal alkanes can be used 
te indicate the terrestrial (TERR) hydrocarbon component. As with the 
planktonic iedicator, these sormal alkanes can also bave & source is 
petroleum. Again, is general, petroleum also contains « near equal ascunt 
of the even alkanes 8-C,,, o-Cog, O-Cog, and B-C 36 (PE-81). As in the 
planktonic iedicator, the terrestrial component can be estiaated by 
subtracting the PE-Hi from the TERR concentration. Plants themselves can 
alec contein significant amounts of indigenous even carbon alkanes; thus 
this type of indicator provides « seasure of saxiauae petroleus 
contribution and a sinisus terrestrial contribution over this solecular 
weight range. Is sumeary the planktonic input is estiaated as ((PL-~1)- 
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(PE-Lo)), the terrestrial input as [TERR)-~(PE-8i)), and the petroleus 
isput as [(PE-Lo)+(PE-8i)). These parameters are csed to assess 
bydrocarbos isputs and sot bulk organic satter s‘ace hy¢rocarboss 
represent only « small fraction of the total organic carbon present in «a 
Secipent. 

These parameters, with the above mentioned limitations, can be used 
to study the hydrocarbon dynamics on the continental slope as a function 
of water depth, locations, and tise of sampling. Also included is the 
evaluation of parameters such as the unresolved-complez-sixture (UCM), an 
indicator of petroleum input; the carbons preference index (CPI), an 
indicator of the relative amounts of o¢¢ and even sormal alkanes; and dulk 


sediment characteristics. 


3.2.2.2 Area) Distribution 


Cruise “I assessed the distribution of sedisenst hydrocarbons on 
transects from the central, westers, aod eastern Gulf of Mexico 
continental slope. Extractable organic satter (ZOM) is a composite of 
biogenic and petroleum related gsaterial. Extractable organic satter 
concentrations were generally lowest on the Eastern Transect and searly 
equal on the Western and Central Transects, with the exception of Station 
Wi (Pig. 3-10). The aliphatic unresolved-complex-sixzture (UCM), « 
petroleum indicator, was sigilar over all three transects though slightly 
elevated in Western Transect sediments (see Table 3-1). The elevated BOM 
at Station Wi was due to an increased UCM i.¢., petroleum component. 

The amount of terrestrial bydrocartdons decreased from the Central to 
the Western to the Eastern Transect (Figs. 3-11 and 3-12). Terrestrial 
byérocarbdos concentrations, as indicated by the sum of B-Coe, B-Co7, O- 
Cog, amd a-C, (TERR) concentrations, were relatively unifors with water 
depth on the Central and Western Transects; whereas terrestrial 
hydrocarbons increased with water depth on the Eastern Transect. The 
inflvence of the land~ and/or river-derived saterial was readily apparent 
in all three regions and accounts for a sajority of the 0C-rescolvabie 
alkanes. 

In general, planktonic inputs accounted for less than 108 of the GC- 
resolvable alkanes. Sedisent biogenic hydrocarbons on the slope were 
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Figure 3-10. Variation in extractable organic matter (BOM) and ~he ali- 
phatic wnresolved complex sixture (UCN) along transects on 
the eastern, western, and central Gulf of Mexice continental 


slope. 
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Variation ia hydrecerben source parameters siong transects 
in the esstern, western, end central Gulf of Meatce cont imental 
slepe (fer definition of source parameters see Table )-)). 


Pigere 3-12. 
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Vertetion te plesttesic, terrestrial, end petreleue hydrocarbons 
slong three trensects presented a6 « Cumulative concentration 
(t.e., the firet concentration plotted te terrestrialiy sourced 
brérecerbens, second ie terrestrial * petreleuws, end third is 
terrestrial * petrelews * plenktenic). 
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Gomizstet by the sore resistast terrestrial compoments ant the Gegree of 
Gomizance was a function of proziaity te the Missiesippi River ant delta. 
The steepoess of the slope ant the prevailing currects affect the observed 
Cistribetions as well. Plasktoaic tsputs were low ant oftes difficult 
te ¢iscers os the Central and Vesters Transects (Figs. 3-1! and 3-12). 
The plesktenic lepet wes generally bigber at the shallower stetioas of 
these two transects. The low plackteonic byérocaertes concestretions of the 
Ceetral ead Veetere Trensects say be Cue te & high sedi mentation rete 
sec/or ¢lletios with riverise saterial. Os the Eastera Transect the 
plamktonic lspet was Ciscernible ané relatively comstant with Gepts. 
Petrolees tepets, seasered both by alkane peremeters anc the 
waresol vet-comples-aistere, were Getected at a]) sites (Figs. +'! ant }- 
12). Ie general, petrolees lepet was greatest oo the Cootral Transect, 
wit® lesser emownts ot the Vesters end Eastere Tressects. The saxieve 
estiaate of petroleues-sourceéd bytrocarbons Le¢icates relatively low 
concentrations at a1) leeatiosns. Te éetermioe if the petroleve 
by¢rocartess Getected were ¢ue to transported tc.Trestrial particles (nost 
iimely by Sane SOvenent ent turbidity flows after initial Gepesition sear 
the river's south) or te epwaré sigraetion free deeper reservoired 
petroleus, the petrolews indicators were compared with the terrestrial anc 
plesktesic tedicaters (Fig. 3-13). These comparisons suggest « ¢ual 
source for the sediment petrelews hyérocartens. Low solecular weight 
hy¢rocarbdons (PE-Le) correlate with « terrestrial lapet on the Easterns 
Trensect, bet set on the Coatral and Vestera Tressects. The bigher 
polecular weight petrolews Ledicater (PE-8i) alee correlates with the 
terrestrial tedicater (TERE) os the Fast but sot on the other transects. 


dn estiaate of the aeount of petrelees hydrocarbons is previded by the 
ccm. The OCH was generally independent of the planktonic or terrestr’al 
iaput (Pig. 3-15) whieh suggests an eéditional source of byérocartens 
(euch as epwerd sigration froe deeper reservoirs) on the Central and 
Vesters Trensects. An anomaly was seen at Station ¥W!, which contains 
petreoleus hyérocartes conceatrations thet were significanstiy elevated in 
comparison with other Western Transect stations. 

This attempt te correlate petrolews and terrestrial sedisent inputs 
eeeunes that the ratio of petrelews te terrestrial bhy¢reecarbdene 
transported te & location is constant with tiee, which say or say not be 
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Figure 3-13. The relationship between alkane petroleum indicators and « 
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terrestrial alkane indicater (eee Table }-)). 


The relationship between the aliphatic wnreselved complex 
siature (a petroleum indicater) and the planktenic and 


true. However, extensive natural hy¢rocartdon seepage has been documented 
on the Gulf of Mexico contizental slope, further supporting satural 
seepage as a major petroleum hydrocarbon input to Gulf of Mexico 
contizestal slope sediments. It is also evident that some fraction of the 
petroleum bydrocarbons are transported to the slope by river/ lané-derived 
particles sost likely by secondary sovement such as slumps and/or 
turbidity flows. 


3.2.2.3 Temporal Variations 


Cruises I (Noveaber 1983), II (April 1964), and III (November 1985) 
sampled the Central Transect in an altempt to document variability between 
samplings. The distribution of EOM and aliphatic UCM during these three 
sampling cruises is shown in Figure 3-15. On an average, the aliphatic 
UCM, a petrogenic indicator, was highest on Cruise I (Fig. 3-15, Table 3- 
1). UCM concentrations during Cruise II and at the shallower stations 
(<1500 =) of Cruise III, were sisilar. During Cruise III the UCM was 
markedly higher at stations deeper than 1500 = than had been observed on 
Cruises ITand II. Molecular-level indicators were sigilar along the 
Central Transect during Cruises I and II (Figs. 3-16 and 3-17), dut 
substantial differences were also observed on Cruise III at depths greater 
than 1500 a. 

Significant variability with depth was observed during Cruise III 
sampling. Shallower stations (<1500 =) during Cruise III were lower in 
hydrocardons than the two previous samplings, which suggests dilution by 
inorganic saterial. Compared with Cruises I and II, terrestrial 
hydrocarbons were significantly reduced over the entire transect. The 
deepest stations (>1500 =) on Cruise III had elevated levels of petroleus 
hydrocartons. This is substantiated by the hydrocarbon-source paranzeters 
previously discussed (Figs. 3-16 and 3-17). Examination of carbon 
preference index (PI) distributions and gas chromatograms suggest the 
presence of relatively fresh petroleus hydrocarbons, probably from oil 
seepage, at the deepest stations (Fig. 3-18). Station C7 also had a low 
CPI, suggesting anomalously high petroleum hydrocarbons. These 
differences between saaplings sost likely represent the patchiness of 
hydrocarbon distributions rather than a temporal change such as an influx 
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éuring three samplings of the central transect presented as «4 
cumulative concentration (for an explanation see Figure }-12). 
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of byérocarteoss. Stations CT was later gocumested to bare cll seep- 
community organisms in resicence. 


3-2-2-% —⸗ 


Cruise ¥ is the easters Gulf of Mexico cocupled stations alom three 
isobaths te assess lateral variation is the seasured paeraneters. 
Byé¢rocardon parapeters are summarized in Table 3-4. Bulk ané solecular- 
level by¢rocartes parameters were low Curing this senpling ant represent 
some of the lowest walees seasuretd during this stedy (Table 3-1). 
Therefore, the weriability obeerved alomg this transect is most likely « 
saxieus. Cruise ¥ semepling sites were alec choses te coatrast sedisent 
textere which will alec coetributes te the big’ Gegree of weriability of 
byérocarbdos parapeters observed. (Detailed sedisent texture éata for 
Cruises I~? say be found ia Appendiaz 8-2.) The aliphatic OCH and total 
EOM varied by factors of 1.7 te T4 at & gives depth. Melecelar~level 
indicators (1.4, individual component sums) weried by « fector of 24 te 
74 elomg « gives iscbeth. This Gate suggests that, «et tuese low 
concentrations, by¢rocartens are as variable slong isobeits as they are 
with water Gepth. This again euphasizes the patehy satere of hyérocarton 
éistribetions. Bulk sedisent parameters varied by as auch aos « fector of 
5 along an isobath iliestretiag the variations cbeerved is sediaent 
texture. 

Samples slong iscbeths is the central ané westera Gulf were also 
taken. Stations from Cruises I, II, III and Iv at 350 @ are compared ts 
Teble 3-5. The variability in byérecartesn paraeseters reflecting 
terrestrial tapet show the greatest variation, i.¢., a8 euch as 80 fold. 
The plamkteaie iedicaters are alec highly variable, soet Likely due te 
dilution with terrestrially sourced saterial. Bulk parameters such as 
clay contest varied by « factor of 2 and sand content varied froe 0.5 to 
36.48 at these siz locations. These variations reflect the substantial 
iafleence of river/lané Gerived seterial. Three samples froe Cruise IV 
slong the 550- and T50-@ Leobeth were relatively enifors. The lateral 
extent covered at these lecbeths was onal) relative te the 350-e lecbeth 
sampling. Bulk paeremeters were also unifors slong these two leobeths. 


Table 3-4. Variability is byér«ccartos parameters along isobaths - casters 


Gulf of Mexico. 


Depth (a) 342-383 619-6 30 819-859 
Parameter ns’ asf ass 
Teteal com st Saad 1 4 &.7 e 5.9 &.9 = 8.2 
(pepe) ( 9.7) ( 6.8) { $.8) 
Aliphatic 9.7 = 5.0 9.5 toad 3.8 0.7 band 3.1 
pr { 3.0) {( 1.8) { %.7) 
m1? 1.5 <- 9.1 8.1 = 59.1 6.9 - 28.8 
(pee) (5.3) (29.9) { 23.4) 
TERR? 6.0 - 18.0 55.9 ~ 119.8 23.4 = 187.5 
‘ppe) ($5.9) (78.6) (121.6) 
PE-Lo* 13.3 =< 100.7 3.5 - 39.8 1.0 <- 27.3 
(ppe) (%.2) (21.1) ( 18.8) 
reas? 4.8 = 30.3 20.8 <- 53.1 17.5 <- 17.6 
( ppe) (22.3) (33.1) { 88.6) 
21.6 - a9.8 28.0 boa 66.7 5.9 fod $9.5 
(33.6) (85.4) ( 72.8) 
33.5 «- 118.3 ".6- 67.9 28.5 « 103.5 
(78.5) (58.3) { 67.48) 
0.0- 2.8 00 - @.! 0.0 - 17.5 
{ 0.7) { 9.5) { 7.3) 


Average. 
Pat « 7834 19 ane ‘oe TERR «© in-Cog, ays 29+ 31) PE-Lo « 


Helga: B Seas Tea Potratent’ » W08'. fem); Pieaktonte « 
(Plat) = ( 


PE-Lo) 


iii 


Table 3-5. Variability in bydrocardon parameters along isobaths - 


west/central Gulf of Mexico. 


Depth 296-371" $47-550* —— 
Parameter asf as} a=3 
Total EDOM $3.9 = 61.3 7.4 = 23.9 17.0 = ST.9 
(ppm) ( 3.5) ( 20.6) { 30.9) 
Aliphatic OCH 6.0 « 31.4 6.9- 7.9 S$.6- 11.9 
(ppa) ( 15.6) ( 7.6) ( 6.4) 
PL-! 36.3 = 178.9 s7.4 — 65.3 50 o- 68 0 
(ppe) (121.8) ( %.4) ( 59.9) 
TER 93.8 - 1062.8 109.8 = 273.1 169.7 = 180.5 
(ppe) ($%.7) (201 .2) (176.3) 
PE-Lo %.2=- 154.5 39.1 = 52.5 S3.8- 488.9 
(pp) (100.3) ( 83.7) ( 8§.2) 
PE-@i 70.9 @ 279.7 60.6 121.9 48.0 - % 6 
(ppe) (172.2) ( 99.4) ( 68.8) 
Terrigencus 22.5 - 0.6 29.2 = 252.2 83.9 - 130.8 
(ppe) (378.5) (101.7) (111.5) 
Petroleus 123.3 = 388.0 119.7 = 161.5 91.4 = 180.0 
(ppb) (127.8) (183.2) (190.1) 
Planktonic 0.1 Saad Ss] ..7 8.0 eo 2.2 6.6 - 9.1 
Op pr) ( 21.5) ( 12.7) ( 14.7) 


Cruises I, II and ITI, Stations £1 and Wi; Cruise IV, Stations WC! and 


B we2, Wh, wee 
Sstations WC3, WC9, WCI0. 


Detailed sedigesnt bydrocartdos data for each station saapled curing 
Cruises I-7 aay be found in ippendices 5-4, 5-5, and 54. 


3.2.2-5 Topographic Features 


One set of paired stations (¥C-~1! and WC-~12) were takes to compare 
topographic ¢ifferences. In this pairing both stations hed equivalest 
éepths (1200 a), WC-11 was a topographic converity, whereas WC-!2 was « 
topographic concavity. ‘The sediment sample at the convexity was elevated 
in petrolees bydrocartons (Table 3-6). This difference cannot siaply be 
ascribed to topographic differences and sore likely suggests that seepage 
bas occurred at Station WC-1!. More detailed studies will seed te be 
performed to understand the relationship between by¢rocarbons and 


t(cpographic expressiocas. 


3.2.2-6 Relationship to Bulk Sedizest Parameters 


Is general, the highest aliphatic hy¢drocarbos concentrations were 
associated with the sore clay sedisents rich is organic carbons. To 
understand sore fully sedimentological relationships it is sost effective 
te consider the three prisary hy¢rocarton sources individually since their 
distribution say be controlled by different factors. The data gust also 
be considered in the context of the hypothesis the sampling was designed 
to test, i.@., areal, tesporal aad water depth dependence. The 
terrigenous or land-derived component sometiszes correlated with grain size 
éistribution changes within a given sampling period, however, whes the 
date were considered as & complete set, these trends were sot readily 
apparent (Fig. 3-19). This is most likely due to the ratio of clay te 
terrigenous organic satter changing with tise and location. Detailed 
sediment data from Cruises I-¥ are found in Appendix 5-2. 

Among the sasples, the Cruise II Cestral and Cruise IV 
Western/Central samples correlated least with grain size. This say be due 
to @ substantial petroleum iaput to the TERR indicator that is independent 
of the river. It is also probable that the seaward distance the sateria) 
is tremsported and the composition of the transported saterial vary with 
tise. The largest range in clay content was observed during Cruise Ii 
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Table 3-4. Comparison of se¢isent by¢rocartdon parameters at two ¢ifferest 
tepegraphic settiags (fer cgefiaitices ef hyérecertdes 


parameters see Tables }-) ant 3-4). 


“tT “et? 
Topo Bs Topo-Low 
Depta (a) 123 *8 
Total Sax 8.9 7.1 
(ppm) 
Aliphatic OCH 1.4 8. 
p-= 
PL-1 286.6 67.5 
(pp) 
TER 3068.3 162.6 
(ppe) 
Petro-Le 288.2 8$.7 
(ppe) 
Petro-Ri 852.7 aa.9 
(pee) 
Terrestrial 2233.7 197.7 
(ppe) 
Pleatonic 6.8 21.8 
(pepe) 
Petrol eus 1100.9 .6 
(ppe) 


im 


0 0.2 a4 0.6 08 1.0 12 
TERR (ppm) 


@ Western/Certre! Crwee lV BwWestern/Eactern/Certral Crwee © 
OCrvtee | Central @ Creee © Central O festers Crete ¥ 


Figure 3-19. The relationship between « terrestris) hrérecerben indiceter 
and the <iaey content of the sediment. 
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when the Weeters, Central ent Casters Tressects were senplet (Fig. 5-29). 
Ie this case « positive correlations with clay contest ant « segaetive 
correlation with santé comtest is restily apparent; bowever, withis « gives 
tremsect the correlation is less striking. The correlation of the 
terrigenoes iaticeter wit® greis sise supports the presise thet these o- 
slkanes represest riverioe or leet-¢erivee saterial. Is general the 
relative Laportance of riverine seterial between geographical areas can be 
eetieastet though vertebllity withie « gives ares, Le, slom & transect, 
can be substantial. 

The petrelews tediceters were generally Logepentest of grails sire, 
though as previcesly sentiowed some compoment of the petrolews is related 
te river-essociaetet particles (Fig. +21). This river lef leesce cas be 
seen gost clearly of the Eastere Tressect where the Pi-Le lediceter 
generally leoreseres with Leervesiog clay coetest. Is contrast the 
aliphatic OCH is apparentiy Ladependent of clay coetent (Fig. }-2'), whict 
confirus « ¢ual source for petrelews hyérocartens. Phytoplanut om—Ceri ved 
tyé¢rocertens 414 not correlate with grain size. 


3.2.2.7 Aromelis Brérocarbons 


Sediment aromatic hyéroecartons were below the Getection Lieit ( 5 
pee) et all lecations seapleé. The presence of aromatic by¢recartens at 
lew concentrations was laferred by tetal scanning fleerescence analyses, 
supporting the cosclesion thet « Lew level petroleum input is present at 


all leeations saap) ed. 


The cartes isctepic composition of sedisentary organic setter for ai) 
five erelees Le seewericed ie Figure }-22. Leeteple dete confires the 
previewsiy teferret teafleence of river-derne terragenoes seterial on the 
Gulf of Mezlce continental siepe Though there are numerous comp) locating 
feetors, ie general & sore Sagetive carves isotopic composition suggests 
grester lant tefiuesce. Terrestrially sourced organic seterial, celta '% 
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Figure 3-20. The relationship between « terrestrial hydrocarbon 


indiceter end the clay end sand content of the sediment 


during Crutee ti. 
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Figure }~21. The relationship between two petrolews hydrocarbon 
indicators and the clay content of the sediment during 


Cruise ti. 
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Figure 3-22. Summary of the carbon isotopic composition of sedimentary 
organic matter from all five cruises (4'°C in “/oo, ve. 
Pee Dee Belemite). 
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varies from approxigately -25 to -28° °/°°, while planktonic-derived 
carbon delta ‘3c varies fros approximately -16 to -21 °/°°. is can be 
seen the arerage celta 13¢ of se¢disestary organic saterial is sost 
positive at the eastera stations, sost scegative at the Central and Western 
sampling sites. This trend suggests an increased influence of planktonic 
material at the eastern sites. In general the average celta ‘5c suggests 
& substastial planktonic contributions to the bulk organic satter, whereas 
tue bydrocardons are generally dominated by terrestrial sources. 


3.3.2 OMANISS 


Stable carbon isotopes have been widely used is sarine research to 
trace the flow of carbon is ecosystems and th= Sicogecchesical systeas 
(Parker 1964, Sackett 1964, Calder and Parker 1968, Baines 1976, DeNiro 
and Epsteic 1978, Baines and Moctague 1979, Fry and Parker 1979, Fry 1981, 
Gearing et a1. 196%). Several assumptions are isherent is their use 
including (1) a relatively constant isotopic composition of organic carbon 
produced by each plant source, (2) am unchanging isotopic ratio in olant 
carbon as it decomposes and is broken down into detritus, and (3) little 
or no isotopic fractionation between consumer and its carbon supply. 
Gearing et al. (1964) have recently provided an excellent review of the 
carbon isotopic literature relating to these assumptions. 

The first assumption is generally applicable within a few parts per 
thousand for sarise plankton. isotopic variability in sarine 
phytoplankton has been correlated with species composition, temperature, 
water masses, latitude, and delta ‘3c of the inorganic carbon that is 
fized. Little isotopic fraction is generally observed in the serodic 
decomposition of organic satter in seawater. They observed an overall 
pattersa of increasing carbon isotope ratios with trophic levels, 
progressing from diatoms (-20.3 °/°°), to sooplankton (-19.86 °/°°), 
seiofauna (~19.5 °/°°), son-carnivorous sacrofauna (-18.6 °/°°), and 
benthic predators (~164 °/°°). Similar patterns have been documented in 
other studies and support an isotopic shift of a few parts per thousand to 
sore positive values with increasing trophic level. The organism tissue 
isotopic date for all five cruises is summarised in Figures 3-23 and 3-24. 
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Figure 3-23. 
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Figure 3-24. Summary of the carbon isotopic composition of organism tissues by transect and organiem type for all 
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Detalleé carton isctope Gata for organises for each station seuplet say be 
found is Appestix 5-3. 


Byérocartdeos levels is Gulf of Mexico slope organises are highly 
weriable. Detailed byérocertos Gate for organisns sampled froe Cruises I- 
¥ are found is Appendices 5-7, 5-8, and 5-9. Total resclwed alkanes ic 
samples from Cruises I, Il and III waried from soe-detectadle te >00 pee 
(Figere 3-25). Due to the wariety of organiens an¢ organ types analysed, 
treads is weriseticns as « fusction of locations, weter Gepth, and tise of 
Sseuepliog are Cifficult te ¢discers. The species collected and anal yced 
were bighly veritable thes sakiog Cirect comparisons ¢ifficeult if set 
impossibie. Se treats is hyérocarbos Cistributions were evident as « 
feectiosn of any taxonomic group of orgenisns evaluated (3-25). Of the 
orgenises analyret, decapoés hed the lowest incidence of hy¢rocarbdes 
occurrence is muscle tissue (Table 3-7). More than 75S of the fish 
muecie tisewes analysed contained detectable hy¢rocartons. In the 
sampling provided by this study there were oo detectable hydrocarbons is 
several species, prigarily shriap (Table 3-8). The sampling is often 
limited te @ single iedividwal and therefore campot properly represent the 
entire population. 

Tissue hyérocartons were generally éominated by pristine, o-C'’, o- 
c'S and oC’? (Pigs. 3-26 to 3-28). ‘These bydrocartons are predominantly 
plesktosic is origis. Is general a-c's, o-c'? ane phytane were also 
presest. These say have @ petroleum source but due toe the low 
concentrations observed their source is not clear. It is also possibie 
thet this renge of S-alkanes bas « bacterial source. A few organiens also 
contained seasurabdle amounts of higher scolecular weight petrolees and 
pleat biewax hydrocarbons (Table 3-9, Figs. 3-29 and 3-30). These 
orgenions were 41) collected at the Central Transect except for one shriap 
et Station £3 during Cruise Il that contained prisarily petrolevs 
hy¢recartens. The presence of the plant biowarze: suggests that these 
organises bheve scquired the hydrocarbon signature */ the sediments. These 
hyérocartens presumably reside in sediments and not in the water column at 
these water depths. In two orgenious the plant blowazes were detected in 
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Figure 3-25. Summary of the total alkane concentration in organise 
tiseves for Cruises I, II and III. 


Table 3-). Sumeary of the incidence of detectable hy¢rocarbons is 
orgeniams quscle tissue (Cruises I-¥) 
So. of So. of 

Type of Bo. of Indiviévuals Iadivi¢cuals 
Organi aus Species Analysed Bye¢rocarton Free 
Fishes 26 80 21 (26.3%)° 
Eels 2( 7) 17 3 (17.68) 
Crabs J 19 1t (57.9%) 
Soria “@ —* 25 (62.33) 
*Percent of individwals analysed. 
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Figure }-27 Selected examples of alkane dietribettione ie cred end 
shrtiep tieewes (Pr © erietene. PR = phytaene) 
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Figere 28. Selected examples of aikene dletribetions in ef) tlesuce 
(Pr = prietene, Ph = phytene). 
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Table 3-9. Species is which « se¢igest byérecartes sigzatere was 
Getectet is orgenios tissues. 


Cruise Sat ios Species orga: Type 
ii: 2 Drophysis sirretes — Fist 
—X 2 Drephycis sirrates Liver Fis® 
iii cre WOTIOS Qesegvetens :20 tres 
i a Garret quspavecens Muscle cree 
tii C10 Geryos guingeetens Muscle Cred 
ili o Ferree gusnavetens etme ore 
ii cr thespgecheerie 

ereeniie mee Fist 
iil a Corrpheene i609 

eexicanes Muscle ris 
Ill 5} Sematocars ines 

relunéus Muscle Shrisp? 
Iii > Reterocarpes orm ones Der ws 
riz C7 Beterocarpes ory Muscle Shr} mm 
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Figure 3-29. Selected examples of terrestrial hydrocarbons detected 
in crab and fish tisewes (Pr = pristane, Ph * phytane). 
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Selected examples of terrestrial hydrocarbons detected 
in shriap and fish tissues (Pr * pristane, Ph = phytane). 
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the liver and/or gonads as well as the muscle tissue. The presence of the 
sedisest bydrocardoss is tissues suggest that these organisas either 
ingested sediments and/or other orgenisas that bac previously ingested 
sedisents. 

On average the highest alkane concentrations were detected is liver 
end gonad tissues, though there are high hy¢rocartos levels present is 
some suscle tisswes as well (Fig. 3-31). <A suggested schese of 
nyérocartes sources and sinks on the Gulf of Mexico costinestal slope is 
shows is Figure 3-32. 
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Figure 3-31. 


and Til as a function of tisswe type of all organiens 


analyzed. 


; 
' 
; 
vt! 


™ Se Bs 
a iets . 


(_ } Planktonic Biogenic 
C_) Terrestrial Bogen 
C=) Petroteum 


Figure 3-32. A suggested scheme for the sources and sinks of hydrocarbons on the Gulf of Mexico slope 
(mote: the size of the various boxes do not represent quantitative taportance). 


— -——_— 


[3¥ 


4.0 SIOLOCICAL OCEANOCRAPHY OF THE NORTHERN CULT 
OF MEXICO CONTINENTAL SLOPE 


J4s 


S34 


137 


8.0 EIGLOGICAL CCEABOGRAPET CF TEE BORTEERS GULY 
OF MEXICO CONTINENTAL SLOPE 


The feusal groups éiscussed is this study ieclede the seicfaurs 
(0.063-6.3 wa), collected by bez corer, the secrofeuna (greater thas 0.3 
se is sise) alec collected by bez corer, ané the segefeune (doth 
ievertebretes ané Gemersal fishes), which were collected by trawling. OF 
these groeps, oaly the selcofeuns ant certais secrofeuna) groeps, suck as 
Beusto¢s, Sarpectioci¢s, Eiserhyechs, sn¢ « few others, were sot 


identifies te the species level. 
The resulte of the five crulees Clecusse! is this report suggest thet 


it Le Sow possible te predict wit® « reasonable Cegree of ceortalaty the 
basic coppositios eof the faunal copsusities on the sortbhers Gulf slope 
between the 300 and 2500-8 isobaths lying between 85° anc 94° west 
lengitede. Fertbherweore, it le alee evident thet there ls « reasonedi« 
Gegree of agreement between the faunal flodings Clecesset in «& previous 
MMS study of the Gulf (Pequegnat 1983) and the present MM study condectet 
by LOL. This is not te say that siguificast sew Ciscoveries bere sot bees 
sece, for they bave. For taetence, the discovery of the *seep 
copmpenitios® is the sorth-costral Gulf goes well beyond the recognition of 
& enique Kieé of community is thet it shows thet satter ene energy 
reductions can be « sajor fecter lisiting community Gevelopeents is the 
Geep see. Also, sew species of orgeniens heve been cnoovere’ Curing every 
cruise. The suebers of Sew species Le such secrefeenal groeps as the 
Temeldeces, Comeces, and Eotopreets, te sention bet « few, were sot 
apticipetes. Very likely the seme would be true of the eelofeune were we 
te stedy it ieteasively. Mere serprisiag, perhaps, ie the feet that « 
rether lerge seaber of sew species ant Tiret records for species were 
revealed by & careful stedy of the segefeunal Gecapetds slene. for 
instance, two sew species of galathvids (in the genere Mupigopsis end 
Parlietiorbypeies) are being Geseribed (L.A ant ¥.E. Pequegnet), two sew 
species of brechywren crebe is the genus Crpopomus are being Geeribed by 
Dd. Felder, @ sew pagerié te the genes Perepageres ie being Geeoribed by Ff. 
Lepeitre, and two Sew species of carideans, vis., Byibooaris ep. 4, ane 
Paleemonelis ep. 4 are dbelng Geeeribed by B. Reert. 


The suaber of species of decapoés found for the first tise is the 
Galf or thet are considers’ extresely rare by specialists is too large to 
Getail bere, Duet the tally is ac iapressive ope. A complete list of the 
species identified free Cruises I~? from al) sempling efforts can be fount 
is Veleme IIl of this report series. 
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Melofeens senples were taken froe the 2 ce (14.) coring tubes afizet 
te the sides of the bes cores. (See Section 2.3.1.2 for « Gescripticos of 
bez core sethots apt gaeterials.) The uo -wl seaple Gesign wee to collect 
éuplicate tudes (for a total of 19.4 en*; from each of siz replicate dex 
cores et each station. The cownts is these tubes were combine’ anc 
consigeret one replicete seaple per bez core. OF the plameet 6° senpling 
stations, 59 were suocesefully complete’. Dering Cruise Il, three or four 
replicates were collected et the Easters aot Veetere Tremeect stations; 
sis replicetes were Gol lected of 411 of the remaining crulees. Appentisz 
Table Ci-! shows the sempling Geeign for the extire selofeene col lection 
obtalnet Curing Lhe progres. 

Melofeens were Get leet as setenoes orgenions retaloet oo «4 6) oe 
screen; counts of preotesoes foresiaifers, though soted, have sot deen 
imcledeé is this diecussiosn. This is consistent with the éefisitios 
provides by Theil (1983). 4 total of *) eajer groeps were identified; of 
these, representatives of five taza of perwaenent selofeene (Benetote, 
Barpecticci¢es, Pelyehbeetse, Ostreceds, and Eisertyacha) along with 
seuplier larvee (temporary selefeesa) comprised 985 of the ool lections. 
Table &~' shows the tetal coourrence of the Gominant groepe is the estire 
Cellection. (A detailed tedbulation of densities at individual stations 
can be found is Appeedia Tables Ci«2 through Ci~6) The ebuedances in 
Table &<! beve alee been presented as Gensitios per 10 c@* sccording to 
the total ares of the replicates (Theil '98)); aed as eoprexiaations of 
reletive wet weight following publisbet estiaetes of grow, weights (Powe, 
et al. 1978, Fauble 1902). The semetodes, barpecteceiés, and sawplil were 
supericaliy Gosisast throughout the collection and is the sean Gensities 
per replicate! bowever, Sbeceeee of thelr week greater siee, the less 
ebua¢ent pelyebeetes and cetreceds prodadiy contributed significant 


Teble &-1. Oweral] sbendaence end estiaaeted bicwess of the selofaeunal col lection. 


Overall Mean Density Standard Wet Weight Approximate 
— — Abundance per 10 39. op Error __ Multiplier Met Weight pz 
Nematoda 135,167 414.62 10.25 0.85 114 ,892 
Harpact scoida 41,626 128.3 3.11 2.8 117,113 
Neuplit 30,119 92.39 2.75 2.15 64 , 756 
Polychaeta 9,688 29.6 1.5% 55.25 533 ,052 
Ostracoda 6,118 18.77 0.58 39.15 239 ,520 
Kinorhynch 2,222 6.82 0.41 2.8 6 ,222 
Ail other taxa 5,646 0.91 0.13 WA 75,730 
Total 230,748 707 .62 16.2 1,151,283 
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3.1.2 SEASONAL COMPARISORS 


The occurresce of all persgasest seicfausa groups and of saupliar 
seicfeuna was compared apomg iransects apc cruises by plotting the median 
ané quartile valves for the density of specisens per replicate (Fig. 4-1). 
The plots were arrangeé to show seasonal differences between sanp) ings. 
The sedian Gensities of the permanent selcfauns were sisilar for all of 
the transects with the exceptions of the Eastern ané¢ Westerns Transect 
samples collected during Cruise Il; so seasonal differences were apparent. 
The Gensity of sauplii collected during the spring and summer cruises was 
generally bigher than the Gensities cbserved is th two fall collections, 
although the Cruise II Western and Easterns Traensect collections were 
Gepresseé for this group as well. 

Seasonality in abundance of both permanent and temporary selcofauns 
bas been reported for coastal and estuarine collections (Rudnick et al. 
1985); bowever, deep sea collections have generally sot shown clear 
seasonal patterns (Theil 1983). The apparent seasonal differences in 
nauplii densities gay also have resulted from differenes in the depth 
ranges of the transects aod individual variability between stations. 
Rigorous comparis.s of seasonal differences would require a level of 
replication that was not obtained in this study. In the absence of gross 
Gifferences, the selofauna data presented below were treated as though 


season fluctuations did sot exist. 


5.1.3 COMPARISON GOP MEIOPAUMA WITH MACROPAUNA BY DEPTH 


The ococurrence of all melofaunal groups was compared with the total 
sacrofauna collection at the 59 sampling stations. The upper panel of 
Figure 4-2 shows regressions of the log of the numbers of selofauna and 
macrofauna per square seter plotted against depth (see Theil 1983, pe. 215 
for similar treateent). Both regressions were significantiy different 
froa sero (p « 0.01). The density of selofauna was approxisately two 
orders of sagnitude greater than the density of sacrofauna throughout the 
depth range of the sampling stations. The range in density of meicfauna 
among the sampling stations was approximately one order of sagni*tede; the 
range of saecroraunal densities was somewhat sarrower. Densities of both 
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Figure 4-2. Relative occurrence of melofauna and macrofauna with depth 
at all sampling stations. Upper plot shows log of density per 
square meter. Lower plot shows log of approximate biomass per 
equare meter. 
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selcofaeuns an¢ saecrofeuna Gecreased with increasing Gepth. The rate of 
éecrease was slightly less for the secrofaeunsa than for the selofauna; 
bowever, apalysis of covariance would be required to test the <cifference 
between the two slopes. The regression plots in Figure 4-2 suggest that 
there was « threefolé Gecrease is the Gensity of selcofeuns anc «4 twofold 
Gecrease is the Geasity of sacrofeuna betwees 300 and 3000 = depths. 

The lower panel of Figure 4-2 shows regressions of the log of 
approxzigate wet weight for selofeuse anc sacrofaeunsa. Approxiaate wet 
weights per =* were calculated by multiplying the densities of each of #3 
weiofeunal and 44 sacrofeusal groups, respectively, dy appropriate 
estigates of wet weight per individual (Bowe et al. 197%, Faubdle 1962). 
As with Gensity, the epproxiaate wet weight of both groups decreased with 
iscreasing depth. In this case, bowever, the rate of decrease for 
secrofeunsa was slightly greater than for selofeuna. The regression plots 
in Figure 4-2 suggest that there was « three-and-one-half-fold decrease in 
the biomass of selofaeuna and a fourfold decrease in the dbionzass of 


macrofeuna between 300 and 3000 = depths. 
5.1.8 CHANGES IW DENSITY WITH DEPTH 


The variation in density of al] selofeunal groups among replicated 
samples was compared in plots of sean density (iodividwals/10 on”) for the 
Saapling transects in the western, central, and eastern sections of the 
study area (Figs. 4-3 through 4-6). The comparison showed that there were 
some significant differences (p « 0.05) among stations within transects. 
Ie general, the shallowest stations hed significantly higher densities 
than the deepest stations; however, so clear pattern of significant change 
was evident. 

Gn Cruise I, stations on the Central Transect those deeper than 1000 
= in depth bed significantiy lower melofauna densities than those 
shallower than 1000 # depth (Fig. 4-3). This pattern was sot repeated 
among the Cruise Il Central Transect stations but a decrease was 
suggested. Densities cbeerved on the Central Transect during Cruise III 
showed a high level of variability and stations at 492, 1021, 1465, and 
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Transect stations. Bare show *2 standard errors of the means. 


48 


Cruise 


individuel / 10 94. om 


fief! fib tte 
4 7 


‘ 


Ce 5 Ce C2 C2 Ede C24 Ede 


500 - * — 


a J | ie 


individual / 10 sq cm 
- >» —~* 
-- 2» 4 
- ——< 


300 - 
‘ ts 
200 - * | 
: > 
100 7 7 7 “y orn 
150 620 eso 3000 


Sempling \sedeths (m) 


Figure 4-4. Mean densities of a1] melofaunal growps collected at Eastern 
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Figure 4-5. Mean densities of 211 meiofeunal groupe collected at Weeterne-Central Traneect stations. Bare 
show *2 standard errors of the means. Stations are arranged by sampling leobeth toe show dif- 


ferences between stations at the same approsimate depthe. 
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Figure 4-6. Meen densities of 211 aelofaunal growpe collected at Cruise 
Il, Western Transect stations. Sars show #2 standard errors 
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2518 ow depth (Stations Cb, CT, CC’, ane CS, respectively) were azouslous 
with the trend of Gecreating Gensity with iocreasing Gepth. 

There were oo siguificast ¢ifferences is selofeuns) Gensities enon 
the Creise II Easters Tramsect stations (Fig. 4-4). Saepling the 350, 
620. 850, ané 3000 = iscbeths Guriang Cruise IV isticateté, with ose 
ezceptios, that the tiree shallower Gepthe bet significantly greeter 
petofeunal Geesities thas the 5000 = station. Although there were some 
sigsificest ¢ifferesces withis the isebathe as well a8 detween the 
isobatis. Densities observed ¢uring Cruise Il were generally sartetiy 
lewer thas Guring Cruise V. 

The sample collection from the Westers-Cestral Transect Curing Cruise 
v (Fig. 8-5) compared Gensitios withic depth isobaths over ¢istaences of 
sppreniastely 50 te 100 om. Although sean Geasities varied slong this 
transect, they were sot siguificastiy ¢ifferent within lscteths, sor were 
there epperest trends is the seats. 

Melofeunal Gensities is the Cruise Il Weeters Transect stations were 
sisiler te the Cruise Ii Ceatral Traensect stations (Fig. &-6). The 
Gensities observed at the Geepest station were significentiy ¢ifferest 
fron the shallowest stations. There were so significant differences 


between the stations at intermediate Cepths. 


5.1.5 VARIATION I® COMPOSITION WITH DEPTH 


Mean Gensities of the siz gost abundant seleofeunea groupe at 
individwal stations were plotted for Cruises I-¥ (these will be shown is 
Figs. %-7 through %'1). Sumerical dominance of the sesatotes and 
barpecticciés was »prerest threugheut the collections; bewever, 
sccoupenyiag plete «f apereziaate wet weight were provicee a8 an 
ledication of 4ifferences in biomass. As expected, the polyoheetes anc 
ostracods were the Gominants with respect toe weight. Tie densities of the 
Sis Gominant selofauns groups éeclined overall with increasing Gepth. The 
trend was pot distinct, however, sor were there consistent patterns is the 
changes in Gensity for the individual groups. Patterns apparent in 
Changes in Gensity were often reversed whee the cocurrence of selofeuns 


eae expressed as epproxiaste wet weight. 


&.1.5.1 Crpise 7 


Os Cruise I, the density of sepatotes Geclised only sligntiy wits 
Sept wit eves « sligtt tscrease is cGeasity going froe Matios Cs to 
Stetion CS. the Geepes’ station (Fig. %-7). Changes ic Gensity were sost 
eppaerest as «6 gGeclise is the ebuct¢aence of barpecticoi¢és ané saeuplit. 
Sdustance of pelychsetes, ostrecots, ape Kisortyacs Cecreaset as well, 
although this Gecrease was poorly resclwed when plotted as Gensity. The 
appreniastions of wet welgtt, however, showed « sect Sharper Gecline wits 
Gepth. Decrease is the larger but less cuperces polypa@ectes ent ostrecots 
wes reatliiy epperest whee expreseet as weight, while the cowtribetios of 
the seuetotes was sore or less constast. 


4.1.5.2 Gresee DT 


Differences is selcfeunal composition between the Western. Central, 
ae¢ Casters Transects were clearly shows is the plots for the Cruise it 
stations (Fig. &8). Geupling effort was sot equal seem the transects; 
taree replicates were collected at Veeters Transect stations, sis at 
Ceatral Transect stations, and three or four replicates at the Easters 
Tramsect stations. However, the differences in effort Geo not explain tbe 
substantial differences between sean Gensities at stations of sigiiaer 
éepths shown is Figure 46. The Central Tramsect station Gensitieos were 
consistentiy greeter than the Weetera Tramsect stations of siailiar Gepths 
by « fecter of twe or greater. The density of senatodes was particuleriy 
acteworthy at Station C1, whieh alec provided the highest overall 
Gupsities of seleofeuns seen Curing the five cruises. 

Decline is beth density and appreaiaate wet weight cccurred with 
imcreasiag Gepth is the Ceatral Tramsect stations. This ¢ecline wits 
Gepth was less apparent is the Western Tramsect stations and ¢i¢ Set coour 
in the Eastern Transect stations. The coourrence of selofaunse Cecreased 
sherply between Stations Vi and 2, both is teres of Gensity ane Dlowans; 
however, the subsequest stations showed little decrease with Gepth — 
the Sestern Trameect stations, the overall) density resaelned general iy 
constent with increasing Gepth except for « slight Geer ase is the Gensity 
of sematotes that registered at Ctetion F4. When expressed as appreninete 
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Figure 4-7. Densities and approximate wet weights for the six sost abundant 


meiofaunal groups collected during Cruise I, Central Transect. 
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Densities and approximate wet weights for the six most abundant 
meiofaunal groups collected during Cruise II, Western, Central, 


and Eastern Transects. 
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wet weight, the occurrence of meicfauna on the Eastern Transect stations 
actually increased with depth between Stations £1 and £3 (354% to 846 =a 
Gepth). This inc’ ease was due to increased abundance of polychaetes at 


Stations E2 and £3. 


4.1.5.3 Cruise Il 


Occurrence of seicfauna on Cruise III (Central Transect) stations was 
variable across the depth gradient sampled (Fig. 4-9). Densities of 
meiofauna decreased, in general, between the shallow and deep stations; 
bowever, soteworthy exceptions to this trend cccurred at Sts*sons C7, Cs, 
and C5. The reversals were prigarily due to increased abundance of 
nematodes, although the abundances of the other sajor groups were also 
elevated in comparison with adjacent stations. When density was expressed 
in teres of approxigate wet weight the predominance of polychaetes at 
Station C7 became evident. 

Comparison of meiofauna ccocurrence at Cruise III stations with the 
Central Transect collections sade during Cruises I and II (Figs. %-7 
through 4-9) showed the relative composition of the six sajor groups to 
have been gsostly constant between samplings. Nematodes and harpacticoids 
were the gost abundant groups at a1] stations. Nauplii were gore abundant 
than polychaetes except at Station C7 om Cruise IIl. Ostracods and 
kinorhynch were the least abundant groups at all stations. There was also 
good agreement among the stations thet were sampled on each of the three 
Central Transect cruises (C1-C5), although elevated abundance, 
particularly of nematodes, was observed during the Cruise II sampling. 


4.1.5.8 Cruise Iv 


The Cruise IV sagpling returned to Stations £1, £2, £3, and £5 that 
were sampled during Cruise II. In addition, sore stations in the sane 
respective isobaths as £1, £2, and £3 were also sampled. Figure 4-10 
shows the isobathic stations arranged northwest to southeast. Occurrence 
of the nematodes across this station array was variable; bowever, there 
was no trend of abundance either with increasing depth or with longitude 
within the three sets of shallower stations. Station £5 (2901 = depth) 
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Densities and approximate wet weights for the six most abundant 


meiofaunal groups collected during Cruise III, Central Transect. 
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Figure 4-10. Densities and approximate wet weights for the six most abun- 
dant meiofaunal groups collected during Cruise IV, Eastern 


Transect. 
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bad the lowest abundance of nematodes and all other groups. The abundance 
of nematodes was generally lower in the 620 = isobath stations (E24-E22) 
than it was in the 350 = and 850 = isobeth stations (Z14-E1C and £34-E3D). 
In contrast with the Central Transect sagplings, barpaecticoids were 
gecerally less abuodast than sauplii is the Cruise IV collection. The 
plots of approximate wet weight showed « greater representation by 
ostracods than was sees is the Central Transect stations. Stations £' and 
EIC bad the greatest abundance of ostrecods seen during the project. 

Abundance of gseicofeuna was substantially greater for the shallow- and 
intermediate-depth stations (350 to 850 =) sampled during Cruise IV than 
for the samples takes during Cruise Il. The deepest station, £5, had 
Sisilar abundances during both cruises. The differences in abundances 
between Cruises IV and II were reflected in all six sajor groups to « 
Similar degree. 


5.1.5.5 Cruise ¥ 


The station array in Cruise ¥ allows comparison of seiofauna 
abundance along isobaths between the Western and Central Transects (Fig. 
S~11). Mo distinct trends in abundance were evident, either with changes 
in depth or longitude, sor were any of the collections from individual 
stations anomalously dense or depauperate. The occurrence of sauplii and 
ostracods was greater in the Western-Central Transect than in either the 
Western or Central Transects. Overall ococurrence of seiofauna was less 
than the Central Transect collections, but substantially greater than the 
West Transect collection 


5.1.6 DISCUSSION OF COMMUNITY ASPECTS 


The decrease in occurrence of seiofauna with increasing depth has 
been reported in the Gulf of Mexico by Rowe (1971, 197%) and elsewhere by 
Theil (1983). The intercept and the slope of the regression of seicfaunal 
densities (see Fig. 4-2) agreed remarkably well with the decrease of 
meiofauna from different eastern Atlantic regions reported by Theil (1983; 
pa. 215). (Mote that his description includes reports of densities fros 
stations at 4000 @ and 5000 @ depths in addition to the slope depths.) 
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Densities and approximate wet weights for the six most abun- 
dant meiofaunal groups collected during Cruise V, Western- 


Central Transect. 


160 


Theil also compares cccurresce of sacrofausa is the sorthers Gulf of 
Mexico (data were obtained from Bowe and Menzel 1971) with the Easterns 
Atlantic seicfaussa densities. He reports that the ratic of seicofauna to 
secrofeuna iscreases with depth. One explenation for this change would be 
an overall decrease is the size of infaunal organisms with depth. 

This bypotbesis was sot supported by the currest findings. As Figure 
&-2 shows, the ratio of sumbers of mseicfeuns to sunbers of sacrofauns on 
the sortbers Gulf slope sectually decreases with increasing depth. 
Approxisgations of biomass (Fig. *~2) also showed a relative increase is 
sacrofeuca, although it was less prosounced thas for density. This say 
indicate that the secrofaunsa as «4 group Gecreased is tise with depth. 

Trends in relative abundance of seilcofauna and sacrofaeuna, and is 
overall infaunal dbicwass say bave been influenced by the representation of 
individual taxonomic groups. A cursory lock at four groups consistently 
found in both the selofaeuna and saecrofauna (Neuatoda, Barpacticoids, 
Polychaeta, and Ostracoda) indicated that the relative sumbers of 
seiofaunal an¢d sacrofaunal representatives for each group undergo 
consistent changes with depth (Fig. 4-12). These patterns were distinct 
for each group. For exemple, the suaber of saecrofaeunal nesatodes 
increases or remains constant with depth, while selofeunal sesatodes 
éecrease with depth. Among the Harpacticoida. the densities of selofauna 
generally decreased with depth, while the secrofauna showed the greatest 
Gensities at intermediate depths. Meiofaunal and sacrofaunal polychsetes 
showed sisilar changes with depth, while sacrofaunal ostracods showed an 
imitial increase in density with depth. Because densities of sematodes 
were bigh, an increase in sacrofeunal nematodes would increase the biceass 
of sacrofeuna relative to the biomass of selofeuns. A detailed study of 
these date sight yield additional information concerning the relative 
ccourrence of peiofauna and sacrofauna. 

Variability among replicate samples at « station and between stations 
at similar depths is clear from the plots shown in Figures 4} through 
8-6. These data suggest that the density of seiofauna was not siaply « 
function of depth. Consider the collections from the Central Transect 
(Fig. §&~3). This transect was sampled three tines during two seasons; the 
trend of decreasing density with depth was apparent in al] saaplings. 
However, differences between Cruise II densities and those seen in Cruises 
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Figure 4-12. Comparison of macrofauna and melofauna densities for four major infaunal groups. 
densities are one to two orders of magnitude greater than macrofauna densities. 
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I apé Ill are as great as the dows-slope ¢ifferences. Moreover, during 
Cruise III, which sampled the slope at fizer Geptbh-istervals, sigzificact 
exceptions to the tread of decreasing Gensity were observed (depths of 
1021, 1465, and 2518 ao; Staticas C7, Ci, ané CS, respectively). 

Se¢isests from two of these stations, CT anc C5, bat sarkedly lowered 
valves of the carton preference index (see Sections 3.2.2.3, this volese) 
isdicetiag hyérocartes earichsest is the surface secdiscests. Sesthic 
photographs at Station CT revealed « cease community of chemposystbhetic 
clams is the surface sedisents at this location (seman et al. is press). 
Other lsvestigatioes of Gulf of Mexico selofeunal Gensities have shows 
that localised chemical earichsest of surface setisests can provide the 
basis for & chemosyatbetic fooé-wed that causes & general locreate in 
iefeusa) Gensity and diversity (Powell et al. 1986). Siaeilar processes 
seen to beve been cheerved Guring the Cruise Ill sampling. 

Comparisons of the Easters Transect collections from Cruise IV (Fig. 
8-8) shows that the variability withis lscbaths cas be as great as the 
éifferences between isobaths. Although the Gepth range of the Easters 
Tremsect stations was identical te that of the Central Tramsect stations, 
the decreasing treed is such less clear is the Easters Transect 
collections. The prigary ¢ifferences between these two transects were 
variability in sedigest grain sise, steepness of the slope, and the 
presence of hydrocarbon seeps on the Central Tramsect. The slope of the 
Central Transect was sore or less constant between 300 and 3000 = depth; 
secinents were predomisantiy clay, becoming greéduslly coarser with 
increasing Gepth. The slope of the Eastern Tramsect was quite gradual to 
& depth of 1000 o and thes dropped abruptiy at the edge of the Florida 
Escarprent; sedisents were variable, but generally coarser than on the 
Central Tramsect. The variation in sedisent grain sise within the Cruise 
Tv sampling iscbaths was as great a8 was seen over the entire depth range 
on the Central Transect (see Section 3.2). The exact relationship between 
sedisent grain sise and selofeuna abundance is sot defined by this 
comparison; bowever, wariebility is grais sise within isobaths was 
accompanied by variable seiofeuna abundance. 

Comparison of the composition of the selofeuns (Figs. §~7 through 4- 
11) shows thet although the ranking of the six most abuadant groups 
generally remained constant, there was substantial variation in their 
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relative sben¢dance. Sedisest characteristics sey isfleensce the 
cospositics of the selcfausa is pretictable ways. Studies is coastal 
babitets beve inéicetet thet setigest grails sise influences the relative 
abunéasce of sepatodéecs and barpacticoiéds (Tietjes 1969, Coall 1970). 
Because these were the sost sbunéast groups found is the presest 
collections, changes is their relative Geasity would infleence the overall 
selcfeunal Geasity. figure 4-13 shows « comperisos of the sbundance of 
nepstotes ané barpectiooiés plotted against percent sand ant percent clay. 
Linear regressions cf these polsts shows that the sbunéance of both groupe 
Gecreapet as the set¢isents became coarser, ané¢ increapet af they decane 
fieer. The rete of chaage was sore soute for the semetotes than for the 
barpecticooiés, partiouwlerly ts the case of tscreasingly sandy seti sects. 
The fit of these regressions are poor, bowever, which suggests that other 
fectors alse iaflwenced the compos tice of the selcfauns. More powerful 
statistical techniques, suck as principal compomest analysis, say prove 
eseful for apalysis of these Gata. 
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Figure 4-1). Abundance of Nematode and Harpaecticoids plotted against 
percent sand and clay. 


Nematoda 


Har oaecticoida 


se 


4.2 MACKOFPAUNA 


| a an on ok ee eee eee 


167 


4.2 MACROPAUEA 
3.2.1 INTRODOCTICH 


Macrofauna was defined for the purposes of this study as those 
orgenisas collected with box corers and retained on 2 0.3 am sieve and 
thus represest guch szaller sizes than one typically finds in other 
macrofaune samplings which have used 0.5 an or 0.42 an sieves. Three 
general sapling strategies were employed to exagzine sac: ofaunal 


distributions: 


1. Cruises I through III sampled down-slope (across isobaths) 
in three different areas (central, eastern, and westers 
transects) and two seasons, in order to study depth- 
related changes in sacrofauna is various parts of the 
Gulf; 

2. Cruise IV sampled parallel to isobaths of the eastern 
transect, in order to focus upon variability independent 
of depth; and 

3. Cruise ¥ also sampled along isobaths with emphasis placed 
on areas of special biclogical interest ins the area 
between the western and central transects. 


Samples from the sacrofaunal component of box cores contained 18 
phyla, which were separated into 1569 differentiable taxa. Specisens vere 
routisoely identified to the lowest possible taxon, except for those 
belonging to four sajor groups in which severe taxonomic difficulties were 
encountered: WSematoda, Copepoda (prisarily harpacticoid copepods), 
Aplacophora, and Scyphozoa. 

Bematodes and copepods, although often retained in large sumbers in 
the secrofeunal sieve, sore appropriately should be treated with the 
meicfaunsa. In this report we describe the nematode and copepod densities 
contained within the sacrofaunai collections but do not include their 
nuabers in the overall density or diversity estisates. Neither do ve 
attempt to identify thes below nematode or copepod designations. 
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Most scyphosoans were collected is the strobila stage. Taxonoszic 
keys for the strobila of deep-sea scyphoroans are virtually sonexistect. 
Aplacophorans require complex preparatory procedures before they can be 
exazined properly, and are poorly described at best. Salancing the 
potential costs against the chances of successful identification of lower 
‘axe withic these groups of organisms, LOL and PMS decided to allocate the 
project's resources is favor of sore tractable groups. 

Species-level identification was attempted for the remaining groups 
of wsacrofauna. For these groups, approxisately 89% of the individuals 
were identified either to genus or to species; 71% of the taxa were 
identified to species. Specisens that could sot be identified to species 
were usually either a) juveniles that bad not yet developed the requisite 
taxonomic characteristics, or b) specimens that no longer possessed in an 
fatect forms the sorphological structures secessary for positive 
identification. Loss through esutotomy or damage to some structures (e.g. 
microscopic appendages on crustaceans) is an unavoidable consequence of 
collection and preservation for some of the sore delicate species, so 
matter bow carefully the samples are handled. The small sizes of the 
macrofaunal specisens from this study were remarked upon by sost of the 
taxonomic specialists, making identification to the lower taxonomic levels 
much sore difficult because in sost cases the small sizes represented 
immature specizens. 


8.2.2 COMM@NITY STRUCTURE 


Table 42 lists the 50 sajor sacrofaunal groups in decreasing order 
of total numerical abundance over all five cruises, for all stations 
together. It also gives information on number of taxa identified in each 
group, and relative sumbers of taxa identified to the specific, generic, 
and higher taxonomic levels. 

Specimens belonging to the first 20 groups accounted for 993 of the 
total sumber of individuals collected. Six taxonomic groups (Polychaeta, 
Ostracoda, Bivalvia, Tanaidacea, Bryozoa, and Isopoda) accounted for 86% 
of the total numerical abundance. Counts of dbryosoans sainly included 
Single, sore-or-less intact colonies. An attempt was sade to avoid 
overestiaating bryozoan abundance by not counting sultiple, broken pieces 
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fy table 6-2. Relative abundance of major macrofaunal groups. 
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of colonies. At the species level, most secrofaunal taxa were represented 
by very few icdividuals (Fig. 4-14). For example, over 550 species, 
excluding the pclychaetes, were collected five or fewer times (only 1 to 5 
individuals totel, for all samples combined). 

Table 4-3 lists in rank order the dominant 50 species cccurring at 
all secrofesrel stations combined. The list includes 28 species of 
polychaetes, siz bivalve sollusks, three species of ostracods, two 


isopods, two apphipods, one sponge, and one nemertean worn. 
3.2.3 MACROPAJEA ABUNDANCE PATTERES 


Based upon prelisisary calculations, the overall density levels of 
maecrofeuns azong study area sampling stations (not including nezatodes, 
non-sgyodocopan ostracods and copepods, considered seicfauna) ranged fros 
about S12 specimens/a* (Station C12, Cruise III) to 5369 specinens/s* 
(Station E25, Cruise IV). As noted, these overall density estiaates are 
prelisioary. Other than excluding some obvious seicfaeunal forus retained 
om cccasics is the sacrofauna sieve, we bave sot, as yet, exazined the 
ecollection lists and deleted other formgs that should sot, by convention, 
be included is our sacrofauna designation. These changes, once sade, are 
mot expectec to bave any detectable effects on the overall abundance 
trends. 

The overall region, season, year by depth patterns of sacrofaunal 
abundance are shown by Figure 4-15. From inspection, abundancs appears 
somewhat higher on the Central Transect (#<3156/m*) than on either the 
Eastern (#<269%/=*) or Western Transects (%.2100/m*). Based upon the data 
from the Ceatral Transect, spring abundance levels (3156/27) appeared 
higher than f.11 abundance levels (% ranged from 1657 to 1987/m*). The 
annual differences between the fall collections of 1983 and 1984 on the 
Central Tranrect and the spring collections of 1984 and 1985 on the 
Eastern Transcet were 330 and 169/m*, respectively. This compares to 
regional 4i;ferences ranging between %61 and 1056/m*, and seasonal 
Gifferences ranging from 1169 to 1499/m*. Annual differences appear less 
than regionai aad seasonal variation in abundance. 

Om bots \be Eastern and Western Transects, an overall decline of 
maecrofaeunal deceity with depth is clearly indicated, even though there are 


Figure 4-14. 
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MUTDBER OF INDIVIDUALS 


Plet of qumber of macrofaunal species versus nuaber of 
individuals showing the great number of species that 
were collected few times compared to the fewer species 
that occurred in large ounbers. 
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Figure 4-15. Comparative levels of macrofaunal densities by region, season, year aad eelected depth 
interval. 
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some exceptions at the shallower of the sampled depths (Fig. §-15). On 
the Cencral Tremsect, the cbeerved trend of sbuntance Gecrease with depth 
is interrupted by a= apparent abungance peak at the 1400-a Geep station. 
Increased sampling intensity os the Central Tramsect, sot only walicated 
the 1400-a peak, Dut yleléed date cuggesticg even higher abundance was 
present at ebout 1000-8 depths (Fig. 4-16). These apparent differences 
will be examined in detail is the Tear 4 Final Report. Suffice it te say 
pow that we believe the “*anosalous" abuntance peaks to be related to 
physiography and/or proxisgity to chemosynthetic seep communities. 

Restlts of sampling slong isobaths is both the Eastern (Fig. 4-17) 
and Western (Fig. 4-16) Tramsects yielded consistent results is teres of 
overall] density, except for some of the planned contrasts of sedi sent 
type, proxisgity te seep comsunities and topographic feateres. The 
exceptioas were enexpected low deasities at Stations £2) anc FT} on the 
Eastern Tramsect. All of these differences (those sccountable by desigs 
and thoes unexpected) will be evaluated is the Tear 4 Annus) Report. 


8.2.3 MACROFPAUNA DIVERSITY PATTERES 


The diversity evaluations sade is this report are based upon 
comparisons of the HB index applied to data for species only. From review 
of these date and supporting indices (evenness and richness) it is 
apparent that sost of the differences ia the overall index are 
attributable to the richness aspect, which is greatly influenced by sanple 
size. <4 the Tear 4 report, rarefaction analysis will be used to of feet 
the confounding effects of sample size on the diversity evaluations. 

The regional, seasonal and yearly patterns of saecrofeunal diversity 
by depth are presented in Figure 419. Although the trends are sot 
pronouneed, diversity appears to decrease from east to west and to have 
been somewhat bigher in fall than is spring on the Central Transect. 
Differences in fall diversity levels between years on the Central Transect 
were segligible, but spring 1985 diversity levels on the Eastern Transect 
were sarginally higher than spring 1984 levels (Fig. 4-19). 

The most consistent depth trend was 4 sarked decrease in diversity 
between the 1400-e deep and 2600-e deep stations on each transect. There 
also appears a tendency of a Slight diversity iserease between the 
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Figere 4-16. Gomperetive lewele of aecrefauns! density by Gepth om the Comtral Treneect, Fall 1984, 
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Figure 4-17. Comparative levels of macrofawnal density along selected isobaths in the Eastern Gulf of 
Mexico during Spring 1985. 


74 


— — + ae 


ee Bee Fe eee ee ee ee 


Figure 4-18. Comparative levels of macrofaunal density along isobaths between the Ce..tral and Western Gulf 
of Mexico sampling transects, Summer 1985. 
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Figure 4-19. Comparative levels of macrofaunal diversity by region, season, year and selected depth 
interval. 
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Figure 4-20. Comparative levels of macrofauwnal diversity by depth on the Central Transect, Fall 1984. 
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sballowest stations (“350 =) and some of the sequentially deeper stations, 
yielding somewhat skewed, dome-shaped diversity curves over the cepts 
range sazpled. 

The data cbtained frome sampling « bighber density of srtations om the 
Central Transect is fall 196% enabled a sore detailed examinations of 
wsecrofauna diversity levels ower the sampled isterral (Fig. %-20). 
Diversity appeared to increase slightly from Station ' (°55 = deep) to 
Station 3 (850 = deep), and from there decreased with depth gown to 
Stations 9 (1428 = deep). A slight peak was observed at Station * (1565 «= 
éeep), after which the diversity level once sore declined greéuslly over 
the depth interval between 1565 = and 2995 «= (Fig. 4-20). 

As shown by Figures 4-21 and 4-22, sacrofeunsa diversity levels were 
ratber constast along the sampled isobaths is both the easters 4o¢ westerns 
regions where these studies were conducted. Additionally, there appearet 
very little variation by depth, at least withis the interva'’s sampled. 


8.2.5 MAJOR GROUP ACCOUNTS 


The 32 sacrofaunal groups discussed below account for 99.9% of the 
total secrofauna by abundance. The groups are arranged essentially is 
phylogenetic order (i.e., in order of BODC code numbers) and sot in order 
of greatest abundance in the sacrofauns. for this report, some groups 
which are not wwally treated with secrofauna are included for convenience 
as they will sot be discussed elsewhere. The following 32 groups are 
discussed below in this order: Porifera, Rydrosca, Scyphocsoa, Actiniaria, 
Aleyonaria, Scleractinia, Nesertea, Cinorhyncha, Nematoda, Polychaeta, 
Oligochaeta, Gastropoda, Aplacophora, Bivalvia, Scaphopoda, Acarina, 
Ostracoda, Copepoda, Cumaces, Tanaidaces, Isopodsa, Asphipoda, Decapoda, 
Pogonophora/Vestisentifera, Sipunculs, Priapulida, Bryosoa, Brachiopoda, 
Ophiuroidea, Echinoidea, Holothuroidea, and Ascidiaces. 

Of the 18 taxonomic groups for which highest and lowest total 
transect diversities (i.e., sumber of taxa at all stations on the 
transect) were figured, 61% (11) hed their greatest d’versity at the 
Eastern Transect on Cruise IV and 61% (11) had their lowest diversities at 
the Western Transect. Likewise, of the 26 sscrofeunal groups for which 
mean transect densities were calculated, 54% (14) of the groups hed their 
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Figure 4-22. CGomperetive levels of gecrofeuel diversity along teobethe between the Centre! and Western 
Gulf eof Mexico sampling treneects, Seamer 1985. 
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bigbest seam transect densities at the Eastern Tranmsect on Cruise IV while 
6% (12) bad their lowest mean densities on the Western Transect. Another 
31% (6) bad their lowest densities on the Central Tramsect on Cruise III. 
The reasons for this can only be speculated at this tise, and will be 


Gealt with in gore Getall is the synthesis report. 


4.2.5.1 Porifers 


Sponges ranked 15th ‘m2 overall abundance in sacrofeunal sazples and 
ninth is total sumber of taza. Some 39 taxa were identified, 22 of which 
were identified to the species level, 10 to the generic level, and seven 
to family or above. 

The sumber of sponge species ranged from 0-10 taxa at individual 
stations. Highes: species diversity (10 taxa) occurred at Station £5, 


Cruise I¥ (2902s). Sighest transect species diversity (21 taxa) was at 
the Central Transect on Cruise III is November 1984. Lowest transect 
species diversity for sponges was five taxa at the Central Transect on 
Cruise I in Noveaber 1963. 

Sponges in the box core samples consisted of very small, intact 
colonies or protocolonies and sot of pieces broken off from larger 
sponges. Therefore, the sponge counts and densities are quantitatively 


reliable. 
Sponge densities for each station on all transects from all five 


cruises are shown in Figure 4-23. Sponge densities ranged from 0 to 
137/m* with the highest density found at Station £5, Cruise IV (2902 =) 


(Fig. 3-23). Highest mean trensect density, s6/a*, was at the East 
Transect on Cruise IV; lowest, 4/=*, was at the Central Transect on Cruise 


I. 
Mean densities arranged by depth show the following: 


Depth (a) Mean Density (No./m*) 


2986- 492 16 
500- 900 26 
1000-1500 22 
2000-2945 50 
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Figure 4-2}. Station densities (no/a*) for Porifera at all transects on 
all five cruises. 
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The sponges are one of the few macrofeunal groups (along with the 


Oligocheeta, Priapulids, an¢ Braechiopoda) that show increased densities at 
the deepest levels sampled, i.e. below 2000 = depth. 


The ten gost abundant sponges were: 


Overall Density Ho. of Ho. of Depth 
__Species sss __(Mo./m*) «Specimens Stations _Range (s)_ 
Stelletta sp. 8.87 1s 25 298-1465 
Suberitidae sp. 8 3.92 62 19 298-2901 
Syeos sp. 2.28 36 18 352-2901 
Thenes sp. 5 1.77 26 8 621-2901 
Stylocordyia sp. 1.68 26 6 339-2901 
Theses sp. C 1.20 19 7 1350-2985 
Mroale sp. A 0.57 9 7 339-2901 
Mrcale sp. 8 0.51 8 6 613-2945 
Suberitidae sp. C 0.51 8 6 296-1830 
Microcions sp. 0.51 8 3 298- 759 


Most of the sore abundant sponge taza were distributed over a wide 


depth range, except for Microcions sp., which was ligited to depths 
shallower than 600 a. 


4.2.5.2 Bydrozos 


Bydroids ranked 22nd in overall abundance agong the sacrofaunal 
groups and 15th is total sumber of taza. Fifteen taza were identified, 
eight of which were identified tc the species level, and three to the 
generic level. The others were to family level and above. 

The greatest diversity of hydroids was three taxa observed at each of 
Stations Ci, WCS, and WC7. The transect with the greatest number of 
hydroid taxa was the East Transect on Cruise IV where seven total taxa 
were distributed among 14 of the 16 stations sampled. No hydroids were 
collected on the Central Transect on Cruise I or the Vest Transect on 
Cruise II. 

Ryédroids, like the bryozoans, are colonial anigals and only colonies 
or pleces of colonies were counted. As with the bryozoans and sponges, in 


post cases the bycroiés escoustered is the secrofeuse were spall, intact 


colonies and sot broken pieces of larger colonies. 

Byéroié densities ranged from 0-98/2*, with the highest statior 
density observed at Station Elid, Cruise I¥ at 352 =. Mean transect 
éensities ranged from 0 at the Central Transect (Cruise I) and the Ver” 
Tramsect (Cruise II) to 14/m* at the East Transect on Cruise Il. Overall. 
byéroid densities were highest at the shallower depths (298-492 =) an 
lowest at Gepths greater than 2000 a. 

Byéroics for which sore thas one specisen was collected included: 


Overall Density Ho. of Ho. of Depth 

— — - __{e./m*) ss ⏑ _Bense (a) 
Rucuspicelis sp. 1.07 17 7 352-2901 
Balecius 2p. 0.88 7 ! 553 
Corynorphidae sp. | 0.32 | 3 354- 83¢ 
Qpercularelia sp. 0.32 5 2 846-102" 
Mdecpbeais 

Aatecarinats 0.13 2 1 358 
Melis bidentate 0.13 2 1 633 
Chadocarpes flexuosus 0.13 2 2 298- 860 
4.2.5.3 Seypbosos 


Secyphosoans were encountered in the sacrofauna samples in the benthic 
strobile stage. They ranked 17th is total abundance of sacrofauna. 
groups. Ho attempt was sade to identify these asexual stages to lower 
taxonomic levels. 

Densities ranged from 0-162/a*, with the highest station density 
observed at Station Elid, Cruise IV (352 =). Highest sean transect density 
for scyphosoens, 39/m*, coourred on the East Transect on Cruise IV and the 
lowest, 1/e*, was encountered on the West Transect. 

Mean Gensities for scyphosoans arranged by depth were: 


Death (a) — Bale) 
296- 492 
§$00- 900 10 


2000-2945 10 


All of the higher station densities (greater than 100/2*) cocurred at 
four of the shallower stations (less than 500 = depth). Even withis the 
Shallow depth range of highest sean density, scyphoroan strobils 
Gistribution sppeared to be very pateby. For example, four of the shallow 
stations bat densities ranging from 0-7/2*. 


4.2.5.8 sctiniaris 


Sea anemones is the sacrofaune exist as very seall juvenile forus 


that campot be identified beyond the family, or higher level. Actiniaria 
ranked Vre is overall secrofeunal sbundance, with only eight individuals 


takes, prisgarily at stations deeper than 800 =. They were found only on 
the Central and East Transects with sone taken on the West or Vest-Central 
Tranmsects. Highest station density for anemones in the sacrofauna was 


T/a* at Station Ct (1390 a) and Bt (1350 a). 


4.2.5.5 Alovonaris 


Aleyonarian corals ranked 34th in overall sacrofaeunal abundance and 
ccoourred only at the East Transect on Cruise IV. Macrofaunal alcyonarians 
consisted of small, young colonies that were not identifiable except for 
one specimen of the isidid species, Lepidisis longif).ors, taken at Station 
E3D (689 =). Highest alcyonarian station densities of 7/s* were at 
Station E24 (62% =) and £3 (819 a). 


4.2.5.6 Solersctinis 


Scleractinian corals ranked 28th in overall saecrofaunal abundance and 
20th in sueber of taxa. Six taxa were identified, four of which were 
identified to the species level. The sost abundant taza of Scleractinis 


Deltocrethas sp. 0.76 12 ’ 296-1565 


Sebi socyst bes 
tiesiiis 0.70 1 ‘ 296- 62" 
Deliocyat ws calcear 0.38 ¢ ' 298 


Bigtest species Giversity was three taxe at Station WCS (298 a) 
Righest tramsect sean ¢iversity for sclerectiaians, four taza, cocwrred on 
the Central Tramsect on Cruise III and on the Vest-Cestral Transect or 
Cruise %. So sclerectiaians were takes on the Central Tramsect curing 
Cruises I and Il, and some were takes on the Vest Transect. 

Sclerectinian station densities ranget from 0-63/e* with the bigbes: 
station Geasity cccurring at Station ¥CS, Cruise ¥ (298 a). Highest 
transect sean density (6/n*) was cbheerved on the West-Cestral Transect. 

Sclerectiaians reached their highest sean éensities (6/a*) at th« 
shallowest depths (296-292 =) and then cropped off Grastically e=til there 
were sone takes at stations deeper thas 2000 a. 


5.2.5.7 Bemertes 


Semerteas worms ranked ‘th is overall abundance of a] sacrofeuna. 
groupe and 12th is tetal susber of taza. Twenty-one taxa were recognizec, 
20 of whieh were identified te the species level. 

The sepertean species have bees designated by letters rather tha> 
Gefinitive selestific sapes watil it can be determined with certeiaty 
which species have been previously éescribed and which are new to science. 
The tep aise semertean species are listed in order of overall abundance 


below: 


enertes sp. £ 1.33 21 1 326- 856 
Semer' en sp. CLS 1.07 17 12 296- 60 
Hemertes sp. J 0.89 1" 10 296-1865 
Bemertes sp. 1 0.89 " 5 352-1021 
Benertes sp. I 0.82 3 5 296-1350 


i 
i The three sost abundant species were found across a]] depth levels 
sampled, while three other species appeared restricted to depths shal lower 
| than 1500 = and two were found only at depths shallower than 900 =. 
The suaber of Sesertean species per station ranged from 1-10 taza, 
| with the highest station diversity cocurring at WCS of Cruise ¥ (298 a). 
Lowest (one tazon) cocurred at four stations, all of which were at depths 
greater than 1400 =. Highest total transect diversity, '7 taza, cocourred 
e om the East Tramsect os Cruise IV. Lowest transect diversity, six taza, 
was at the West Tranmsect on Cruise Il. 
Bepertean station densities are plotted for all transects and al) 
cruises in Figure &-2%. They ranged from 4/s*, at Station C12 (2945 a) to 
1 ne / ⸗ at Station WCS (298 =). Mean transect density was highest, N/e 
for the East Transect os Cruise IV and lowest, 20/a*, for the Central 
1 Transect on Cruise III. 
Bemertean sean Gensities by depth are as fol lows: 


Death (a) Mean Density Bo./s”) 
296- 892 $1 
$00- 900 aa 
1000-1500 30 
2000-2945 13 


There was « decided break in sbundance at depths greater than 2000 «= 
as compared te depths 1500 = and shallower. 
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Station densities (no/a*) for Nemertea at all transects 
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Figure 4-24. 
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8.2.5.8 Eiporbyncbs 


Eisorhyschs are tisy, externally segmented, wors-like organisas 
which, because of their small size, were found in both the secrofesnal and 
seiofaeunal composests of box core sanples of tais study. Eisorbyacks 
ranked 25th is overall secrofeunel sbus¢dance. Three taxa bave been 
identified from secrofeunal samples, two of which were to the genus level: 


Overall Density Ko. of Bo. of Depts 
— — - __{ie/e*) ss Specimens Stations _Banae (a) 
Pycnophyes 3p. 2.66 a2 6 154 849 
Conéylogeres sp. 0.06 1 1 345 


Total kisorhyach densities ranged from 0-60/e*, with the highest 
individual density found at Station £1, Cruise IV (353 «). Highest sean 
transect density was 10/s* noted for the East Transect on Cruise IV. io 
kisorhynchs were taken on the West or Vest-Cestral Transects. 

Mean densities cf kisorhynch arranged by depth show the following 


pattern: 


298- 892 4 

500- 900 0.5 
1000-1500 3 
2000-2945 1 


Kinorhyschs join the hy¢droids, scyphotoans, and scleractinian corals 
in being the only secrofausal groups having considerably higher sean 
Gensities ia the shallowest depths saspled, with abundance dropping 


Grastically at deeper depths. 


Nematode worms ranked second in abundance after the polychaetes in 
the secrofeusa sauples obtained by this study. Sematodes were sot 


scheduled for idestificatios te sore specific levels so there are so 


comparative Gata for species Civersity consi éereticas. 

Benatode populations Geasities by station for all five cruises are 
presested is Figure 4-25. Their station Gensities ranged from 144-2977/s" 
with the bigbest gGeasity cocurring at Station CF, Cruise III (1430 «= 
Gepth) ané the Lowest at Statice Cb, Cruise III (#92 @). 

The highest sean transect density for sematodges (1520/8") was 
obeerved for the East Tramsect on Cruise IV is May 1985 and the lowest 
(7150/7) was noted for the Central Transect on Cruise III in Sovesbder 
1988. 

Mean Genaities for sematotes by Gepth show the fol lowing: 


Depth Benge (a) Mean Density (Bo./s) 


296- 492 1625 
500- 900 1198 
1000-1500 1156 
2000-2945 719 


Again, Gensity for depths exceeding 2000 = was sarkedly lower thas 
Geasity at Gepths above 1500 «a. 


5.2.5.10 Polyobasts 


A total of 24,313 polyohaetes were collected during five criises 
sampling at 59 stations. Identifications of the polychaetes included 414 
(668) at the specific level, 163 (26) te the generic level and %) (8%) at 
oome higher taxonomic category (usually family), for « tetal of 626 taxa. 
Overall, there was an average of 75.7 polyohaetes per box core saaple 
representing a density of approximately 1330-1594/s". 

Densities of polychaetes ranged from 267 to 2905/e* at C2 (295! a, 
Cruise III) amd C2 (597 =o, Cruise II), respectively. Densities varied 
with depth of collection, geographic area and cruise (sampling period). 
Bathysetric variations were tested specifically on Cruise Ill whes |! 
stations were sampled along the ceatral regione transect (Fig. 4-26). 
Within the depth range of 357-1465 = densities ranged fron 699 to 2665/0" 
with sinieus end saxieus ot 635 and 1021 =, respectively. Belew 2000 « 
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Figure 4-25. 
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Figure 426. Poelyeheete densities (ne/e') at a1) etations, a1) treneecte, 
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lew Gensities were found (167-386/a"). On all cruises polycheete 
Gensities were lowest ot Gepths greeter ther 2500 = (Oeuslly oo senples 
were taken betwees 1500 and 2300 a.) For each of the transects senplet oo 
Cruises I-), saxious Gensities were cheerved at 613, 359, 354, S97, 102', 
630 ant 298 @ (Fig. 4-26). Excleding the Geepest stations which always 
bet the lowest Gensities the following Gepths of each transect seaplet bat 
the eiaieus Geasity estiastes: 158), 1490, 35%, 1355, 633, O99, amt 1206 « 
(Pig. &26). Frome these Gate, polycbeste Gensities esuslly reached their 
saxious et 900-430 © Gepths then Gecreased with inoreased Gepth. 

Mean polycbacte Gensities arranges by Gepth for 411 stations sampled 
oe all tremeects show the following pattere of Gecreasing polychaete 


Gensities with cepts: 


Depth Benes (a) — 


m·e 

$00- OO * 
— 2006 raat 
7000-2 885 ae 


Gece sore, densities were appreciably lower at Gepthe greeter thes 
2000 = than et mallower Gepthe. 

The effects of geographic verietion withia the Gulf were tested 
éuring Cruise Il whee five stations along each of three transects loceted 
ies the westers, central and eastern Gulf were cocupied. Depths seapled 
were 954-959, S97-427, 098-854, 1995-1410, and 2906-2027 @ (Pig. 4-26). 
Except for the shallowest Gepth range seapled, the saxigus Gensities were 
obeervet along the Central Transect, while sinieus value: were found along 
the Veetersa Trensect. These extremes were reversed for the shal lowest 
éepth sewpleé. Pelyobeete Gensities on the Easterea Treansect were 
interwediate. 

On Creiees Iv and ¥ some siellar Gepth ranges were seapled ie the 
eesteres Gulf and west-central Gulf. Mean Geasities by Gepth range are 


shown below. 


296-353 = 2269 2131 
527.430 « 1876 2353 
786-80 8 1069 1709 


These rerelts tedicate polychaete Geasities say be bigber is the 
casters thas west-central Gulf at depths is the two ranges of 547-630 = 
and 736-060 =, duet sot shallower, is the range of 295-353 =. These 
results are sialler te the ones Clecussed for Cruise Il which showed that 
westers stations bed lower Gensities than either ceatral or easters 
stations, except for the shallow Gepth 359 = which bet the saxiaus Censity 
in this éGepth range contour. 

Density comparisons among cruises can be compared using Central 
Tremeect stations C1-C5, that were each sampled three tines (Cruises I- 
TIT). Densities (nc/a*) by station (depth) for each cruise are shows 


below: 
Cruise 
Mabion (deste a) Livy, iter) i iin 
ci (3548-365) 1282 2089 1977 
ca (597-433) 1523 2905 699 
c3 ( 036-881) 1108 2263 989 
ca (1981-1465) 1085 2150 1568 
cs (2986-2518) 639 872 Ae 


The highest édeasities were observed on Cruise II while the lowest 
densities were on Cruise III (except for Station ©). 

Four stations in the eastern Gulf were cocupied in consecutive years 
éuring the sane “*season*® (May-June). Polyobsete densities found on 
Cruises Il and IV are shown below: 
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__ Density (So./m) 
Cruise 
Station (Depth =) EL (1988) ZY (1985) 
EN (353-354) 2333 2239 
2 (619-627) 1927 2601 
3 (819-636) 2051 1381 
5 (2627-2901) 573 515 


These Gata show considerable variability between years as well as between 
"seasons" or cruises with few patterns or trends relative to increases or 


Geclines in polychaete density. 


Polychaete Feeding Types 


Polychaetes were classified according to feeding type on the basis of 
taxonomic family (Attechswent 42.4). The total abundance and susbder of 
taza withis each feeding type was computed. A summary of this tabulations 
is shows in Figure 4-27. Deposit feeders (selective (SDF) and son- 
selective (NSDF)) were the sost abundant polychaetes is terar of total 
counts and suaber of taxa. More families (16 with 99 total taxa) of 
carnivores (C) were collected than any other single category although the 
abundance of this group was less than either deposit feeders (NSDF and 
SDF) or omnivores (0). Suspension feeders (SF) and scavenger (5) were 
rarely found; the two categories combined representing only 8% of the 
polychaetes collected and identified. Son-seleciive deposit feeders were 
the most diverse group with 19% taxa in this category, while only 37 taxa 
were classified as scavengers. 


Polychaete Depth Ranges 


A total of 150 polychaete species were represented by 10 or sore 
individuals (264 species cocourred fewer than 10 times). The depth ranges 
of these 150 species (Attachment 42.5) showed an interesting pattern: the 
sinieus depth of coourrence for 83% (124) of the species was in the range 
of 291-366 = and the Geepest sinisus depth of cocurrence was only 639 =. 
The saxisus depth of cocurrence was sore variable Dut indicated that depth 


198 


Figure 4-27. 
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Polychaete feeding types showing number of families, taxa, 
and individuals in each feeding type. NSDF = non-selective 
deposit feeder; SDF = selective deposit feeder; 0 = omnivore; 
C * carnivore; SF = suspension feeder; 5 = scavenger. 
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per s¢ was sot lisitiag to sany of the species. Forty-four of the 150 
species were found to depths in the 2118-2959 = range. Only 27 species 
(185) were restricted to less than 1000 = depths. 

There were 50 species arbitrarily designated as ebundant (i.e., >50 
total individuals). Of these abundant polychaetes (Table 4&4), 625 were 
found from shallow (“300-350 =) to the deepest depths (92000 =). Only two 
of these species were restricted to less than 1000 = depths, and the 
remaining 16 species bed saxigus depths of ccoourrence is the 1007-1507 
= range (Table 4-4). 


Polychaete Diversity 


Polychaetes were the gost diverse group of sacroiafeuna sanplec. A 
total of 626 taxa, with 414 at the species level, were identified. 
Species identification was enabled by use of a diverse literature--eg, we 
used some 43 references which are appended as Attachment A2.6. Most of 
the species were uncommon ceocurrences with low sbundances and restricted 
diatribution. Only 150 of the 814 species bad a total count of 10 or 
greater iodividuals out of the total of 24,313 polychaetes counted. 
Further, only 156 of the 62 total taza were observed in 10 or sore of the 
59 station collections. 

Polychaete diversity as described by the sean sumber of species per 
replicate is a station collection was variable with depth, geographic 
location and cruise (season and year of collection). A test of depth- 
related differences was conducted during Cruise III when 1! stations were 
located at various depths along a single transect in the central Gulf. 
The number of species at each station ranged from 18 to 82 (Fig. 4-28). 
The highest sumber of species were found from 357 to 1565 = (range « 46- 
62, mean « 38). With the exception of Station C7, a possible area of 
hydrocarbons seepage, (number species « 62) this range was relatively 
consistent at 46-63 (sean « 55). At the deeper stations (>2101~-295! a) 
the sean sumber of species per station was 20, less than half the sumber 
at the shallower stations. Station CT appeared to be anomalous with 
respect to the high suaber of species observed there. On other cruises 
where fewer stations were sempled over approxisately the same depth range, 


Table 4-4. 


A list of the 50 most abundant polychsetes. 


Species 
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Figure 4-28. 


Numbers of polychaete species at each station 
(depth) along the Central Transect (Cruise III). 
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“Seep* stations (2355-29012 ) consistently beat fewer species (seam « 27) 
than shallower stations (<1410 =) where the sean cumber of species was 62. 


Abunégant Polychaeete Species 


Polychaete species which bed « total coust of at least 50 were 
considered to be “abungant® and therefore potentially sore isportest te 
understanding the éeep-sea processes relating to polychaetes. The species 
listed above is Table 44 were selected (alomg with « few related species) 
for appotetions relative te geographic <¢istribuetios, d¢epth range 
preferences, and feeding type. The results of this effort are shows is 
the annotated species list (Attechwent 42.7) an¢ saps (Attechsent 42.8) 
Showing collection location éuring this study. 


4.2.5.1! Oligoobaets 


Oligocheetes ranked 20th is overall abundance of th. secrofeunal 
groups and 19th is total suaber of taza, with only sine taza. Siz of the 
taza were identified to the species level. Most of these are sew records 
of distribution in the Gulf of Mexico, and three of thes are sew species 
being deseribed by Dr. Christer Ereeus of the University of Goteborg is 
Swedes. 

Righbest station species diversity for cligochaetes, four taza, 
coourred at two stations on the East Transect, EB and ED (0 and 849 « 
Gepth). Highest cligochaete transect diversities, five taza, were present 
on the East Tramsect on both sampling efforts for that transect (Cruise Ii 
and Cruise IV); lowest, one taxon, was at the Vest Transect. 

Population densities for cligocheetes ranged from 0-63/s". The high 
of 63/a* cocurred at two stations, E2C (619 =) and ES (2827  «). 
Oligochaetes reached higher densities on the East Tramsect than on any of 
the other transects. Mean densities of cligochaetes on the East Transect 
were 34/a* of Cruise II ané 27/27 on Cruise IV. Lowest transect sean 
density, 1/a*, was at the West Transect on Cruise II. 

Oligocheete sean Gensities arranged by depths are as follows: 
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296- 292 1 
S20- goo 21 
1000-1500 t 
2000-2545 19 


Their increase in Gensity Geeper than 2000 = is cifferest fros any of 
the otber secrofeunal growps studied except the sponges and breech iopodcs. 
Host of the other groups is the secrofeuna showed depths of highest 
Gensity at shallower levels with « sarked Grop is Gensity below 2000 «a. 

The two d¢omisast “pecies of cligocheetes were two species of 
Bativériies. B. s. sp. (35 iedividwals takes at 13 stations) and 5. 
opeiatriages (12 tedividwsls taken at sine stations). The top five 
Cligocheete species are listed below is order of overal) abundance: 


Overall 
Density Ho. of No. of Depth 
Seecies _ (o./e*) Specimens Stations _Danse (a) 
Dathrériles 2. 2. 2.21 3s 13 613-2945 
Bathyérilua lomsiatriatus 0.76 12 9 6248-2475 
Tubifieoides 2. sp. 0.19 3 2 339 344 
Phalloérijus &. sp. 0.19 3 3 62z77~- %0 
3 ’ 346 


—E 0.19 
4.2.5.12 Gestropods 


Gastropod sollusks ranked ‘8th in overall sumerical abundance in the 
secrofeuna and §th in total sueber of taxa with 53. Eight of the taxa 
whieh were identified to the species level, 27 to the generic level, and 
16 te family level or higter. 

The relatively low suaber of identifications to the species level 
reflects the great cuaber of iasature or juvenile specisens of very tiny 
Sizes that were sot easily identifiable to gore specific levels than 
femily or genus. 

Humbers of gastropod taxa at individual stations ranged from 0 to 6, 
with the highest suaber of taza found at Station Ci, Cruise I at 344 « 


éGepth. Gastropod transect diversities were greatest (22 taxa) at the 
West-—Cectral Tramsect on Cruise 7, followed closely by 2! tar= om the East 
Tremsect os Cruise Iv. Lowest tramsect diversity for gastropods was only 


three taxa at the Vest Tramsect on Cruise Il. 

Gastropoé population Gensities ranged from 0 to 70/m2*, with the 
highest density cocurring at Station WCS, Cruise F at 298 = Gepth. Mean 
transect Gensity for gastropods was highest (30/2*) for the Cestral 
Tremsect on Cruise II in April 196%. “~o transects tied for lowest sean 
gastropod density at 7/s*: the West Transect on Cruise II and the Cestral 
Tramsect on Cruise III. 

Gastropod sean Gensities arranged by depth are as fol lows: 


Deoth Range (2) ner 


298- 592 

$00- 900 20 
1000-1500 15 
2000-2945 7 


This contrasts with the bivalves, whose overall] densities are sore than 10 
times greater than the gastropods and whose densities at the 1000-1500 « 
Gepth is relatively such higher. 

The top seven taxa of gastropods from all sacrofaunal sanples are 
listed is order of overall abuncance: 


Overall 
Density Ho. of Ho. of Depth 
_Snesies (No./m®) Specimens Stations _anae (a) 

Cima *- . 9 6 547-1430 
Philene sp. 0.51 8 8 56 3-25.06 
Melapelia sp. 0.38 6 5 354-2475 
Corinpacturris sp. 0.25 ‘ 3 yas- 053 
Crepilabius sp. 25 ‘ 2 ya4~ 759 
Turkenilia *p-. 0.25 ‘ 3 352- 622 
Solarieiia *. 0.25 . 4 298-056 
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5.2.5.13 Aplacopbors 


The eplecophora ranked ‘0th is overall sbuntance for the sacrofeunal 
groups collected is this study. They were sot identified to the species 
level. 

Aplacopbora Gensities ranged from 0-211/s*, with the bighest density 
wecurriag at Stations C7, Cruise III (1021 = depth). Aplacopbhorass were 
abeent fros only three stations, all of which were Geeper than 2000 =. 

Aplacophoran sean transect Gensities were highest, 84/e*, at the East 
Tramsect on Cruise IV ané lowest, 34/s*, at the West Transect. 

Mean Gensities for eplecophorans by depth are as follows: 


Depth Range (a) Mean Density (Bo./s*) 
298- 892 
$00- 900 
1000-1500 
2000-2985 


~S8&Sc 


Markedly lower Gensities coourred at depths greater than 2000 = thas 
at shallower depths. 


8.2.5.18 Bivalvia 


The bivalves ranked fifth is overall abundance and seventh is total 
number of taza. Some 55 taxa were identified, 4! of which were identified 
te the species level and 10 to the generic level. Bivalves reached their 
greatest diversity (19 taxa) at Station £18, Cruise IV (3%) a). Lowest 
bivalve station diversity was four taza et Station , Cruise Il. Highest 
total transect diversity (42 taxa) cocurred at the East Transect on Cruise 
Iv. Lewest transect diversity was 2% taza at the West Transect om Cruise 
ri. 

The top 10 bivalve species arranged is order of overall abundance are 
listed below: 


Density Mo. of Ho. of Depts 

_ Species (Bo./e*) Specipens Stations _Range (a) 
Bulasel libranchia sp. Ff 20.17 319 34 298- 80 
Vesicours =>. 6.57 22 ao paa-2585 
Malletia sp. 8 15.11 239 9 298-1381 
Greselis sp. 4 14.23 225 uM Sa7-1 65 
Beculs sp. 4 13.15 208 “ 339-1465 
 Quppidaria 2p. 8.92 1 33 296-2945 
hasina 9. 7.15 113° 23 298- 681 
Linopsis *p. 6.77 107 29 296-1465 
Bulamellibranchia sp. 8 6. 105 21 802-2985 
Yoldielia sp. A 6.68 105 9 856-2389 


Density 


Bivalve population Gensities ranged from 66-864/a7. The highest 
station densities of greater than 800/s* cocirred at the East Transect on 
Cruise IV at Gepths between 00-464 =. Highwet sean density by transect 
was 296/a7 at the East Transect on Cruise IV. Lowest transect seas 
density for bivalves (157/=*) cocurred at the West Transect. 

Bivalve sean Gensities arranged by depth over a1) stations, a1) 
cruises are as follows: 


Depth Rance (n) Mean Density (No./s) 


298- 892 a 
$00- 900 227 
1000- 1$00 260 
2000-2945 128 


Markedly lower Gensity coourred at stations in the 2000-3000 = depth range 
than at shallower depths. 
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8.2.5.15 Scapbopogs 


Seaphopoés ranked 16th is overall abundance is the secrofeusa and 
18th is cumber of taxes, with 10 taze identified. Five were identified to 
the species level anc two te the generic level. Scaphopods were 
identified from the first three cruises only, and their taze are listed 
below is oréer of overall sbundance is the saecrofarne: 


Overall 

Density Re. of be. of depts 
Species (Mo./e*) Specimens Stations _Renee (a) 
Beisipbos =p. 1.01 16 ? 613-2506 
Destalium perlonaus 0-38 ‘ 5 359-2475 
Cageles sp. 0.32 5 3 681-2575 
Destaliun 4i¢ymus 0.25 ‘ ’ 24875 
Retercechizmoiées callithriz 0.19 ; ' 138 
Destelivm callitariz 0.19 3 2 1390-1430 
Puleelies preasus 0.06 1 1 1830 


Three of the seven taza listed above, Dentalius prolongus,. Cadulus 
sp., en¢ Pulselius pressus, were lsc present is the trawl) segafeunal 
samples as sore sature and larger sized individuals. 

On the first three cruises, highest scaphopod station diversity, siz 
taxa, was observed at Station C4, Cruise I (1981 a). SBighest transect 
Giversity of eight taxa was the Central Transect on Cruise I; lowest 
transect diversity of three taza was at the East Transect, Cruise Il. 

Seaphopoed population densities have bees calculated for ali five 
cruises and ranged fros 0-105/ a" with the highest station density at 
Station E2, Cruise IV (353 =). Mighest transect sean density of 36/e° was 
at the East Transect on Cruise IV; lowest sean transect density, &/a* was 
at the East Transect on Cruise Il. 

Seaphopod sean Gensities arranged by Gepth are as fo] lows: 


Rigbest Genaity was cheerved at the shal lowest Gept® range. 


8.2.5.16 Aoerize 


The sarise sites of the fratiy Beleceriégsee renket 24th Le oréer of 
tetal ebungance is the secrefeuna) seuples takes by this stety. They were 
not identified te lower levels. 

Balecerié Gensities ranged frome O-*6/a* with the highest station 
density cocurring at Mation WC, Cruise ¥ (298 «). Bigbest sean transect 
éensity for baleceriés, 7/e* was ot the Weet-Contral Transect on Cruise ¥. 
Be baleceriés were fount om the eatire Ceetral Tressect oe Cruise | sor of 
the Veet Tremsect os Cruise Il. 

Meas éGepth-epecific densities follow: 


Death Benes (a) Mean Density (Be./s) 
296- 892 
$00- 900 
1000-1500 
2000-2945 


5.2.5.17 Oubreeeds 


Ostrecods remked third ‘a overall abundance and eleventh in species 
diversity, with 22 taze-<-18 of which were identified te the species level. 
Only the syodocopan ostrecodes were identified te the species level. The 
podocopans and other noe-ayoéocopen ostrecodes were not identified te nore 
specific levels. 

The saxieus sueber of species of Ostrecods at any boreore station 
(eight) coourred at five stations, vis., C2 (Cruise It), B}, ENC, ane EDD 
(Cruise IV), eed WO8 (Cruise 7). These stetions were a1) between 
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epproxiastely 550-850 = Gepth Lowest cumber of species were seen at the 
Geepest stations (greeter than 205° =). Eigbest overall transect 
éiversity of cetreceds, 17 taxes, was at the East Trensect of Cruise IF; 
lowest, oiz taxes, wes ot the Veet Trensect. 

Ie geveral, highest popelation Gensities for ostrecotes, i.>., 
grester thas 500/e* cocerred at Gepths of 550-850 = on 211 transects. 
Lowest Geneities of lees thas 100/e* cocurred at the stallowest stations 
($00 =) ant ot stations Geeper that 2000 &. ‘Meat cetrecct Censities by 


Gept® follies: 


Depth Benes (a) Denaity (Be./s) 


2p8- 862 131 
SH. BOC 14 
1000- 1$90 m3 
2000-2 945 135 


The seven soet ehbundast species of Oetrecods are listed is order of 
Georeasing overall) sbuntance below: 


Overall 
Density fH. of te. of Depts 
_Deesisn. (ete) Seenimens Miakions §=_Dasae (a) 
Duphijowetes op. 4 20.99 2 23 §S}- Bo 
Memalorosirus *p. 4 17.68 279 a 296-1465 
Pablometes ep. 4 12.0 203 "9 y- O58 
Paeusephiiomeges sy. 4 8.03 ig? 8 pab- Bag 
Barbaneus sp. 4 6.20 ve 18 353-1236 
leone op. 4 2.21 1s 1 63-2518 
Metavrarmnie ep. 4 1.71 a , 622- 60 


8.2.4.°8 OCopepeds 


Copepeds, prisertiy barpecticooiés, remed *th in overall shundance of 
eecrefeenal groups. Be species identifications were sebetuied for the 


copepods frome this preject. 
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Station Gensities ranget from 56-80T/a* with the highest censity 
fovwd at Statics Ct, Cruise II (1390 a) is April 198%. Lewest copepod 
éensity of S6/n* was at Station C2, Cruise ITI (2945 =) is Bovenber 198%. 

Righest transect mean Gensity for copepods, #99/a" was at the Cestral 
Tressect os Cruise II is April 198%, lowest of 166/0° was at the Vest 
Ceotral Tramsect on Cruise ¥ in June 1985 followed closely with 169/e* at 
the Central Tremsect os Cruise III is Bovesber 198. 

Mean Gensities of copepoés by Gepth show the following patterns: 


Perth Danes (=) Mean Density (Bo./s*) 


298- 892 1s 
$90- GC 22 
1000-1500 yas 
2000-2945 228 


Copepeés were one of the few secrofeunal groups, slong with the 
isopods, that bead their greatest sean Gensities is the 1000-1500 = cepts 


5.2.5.19 Oumeces 


Cumeceans ranked 14th is overall) sbundance and fifth is total sumbers 
of taxa with & taza, 76 of which were identified to the species level and 
eight te the generic level. Cumeceans reached their greatest species 
éiversity of 14 taxa at two stations, vis., Station Ci, Cruise I (344 a) 
and Station ENC, Cruise IV (689 =). Highest transect diversity of 5} taxa 
wes at the East Transect on Cruise IV. Lewest transect diversity for 
cuneceans, 10 taza, cocurred on the Vest Transect. The sost abundant 


Oweral) 
Density we. of we. of Depth 
“pecies (Me./e®) Specimens Miations _Danae (a) 
Presampy assis aceathomme 2.09 33 16 yea. 1021 
Cumelie avbipas 2.09 33 13 $96-290! 


ty 
o-- 
o- 


Overall 
Density Ho. of Ho. of Depts 
Species (Ho./m*) Specimens Stations _Bange (=) 

Camella erecta 1.18 16 11 563-2627 
Camella compacta? 1.14 16 5 296-1192 
Eogorelis =. sp. © 1.01 16 8 344-1430 
Gapelia bishop: 0.95 5 9 5e7~-1 565 
Epileccop tenuirostris 1.39 22 16 344-2389 
Cumelie dayee 1.26 20 13 298-2389 


Density 


Cumacean population densities ranged from 0-130/a*. The highest 
density of cumsceans cocurred at Station ¥WO5, Cruise ¥ at 298 = depth, and 
the lowest (0) at the following three stations: CS and Ci!, Cruise Ill 
(892 and 2101 ) and WC12, Cruise ¥ (1236'a). 

Highest sean transect density for cumaceans (46/2*) scourred on the 
East Transect on Cruise IV in May 1985. Lowest transect density (20/s*) 
was at the West Tramsect on Cruise II in April (984. 

Cumacean sean densities by depth were: 


298- 49. 36 
500- 900 38 
1000-1500 28 
2000-2945 15 


This pattern is sisilar to those of the amphipods and tanaidaceans, 
with highest densities between the 500-900 = depth range, cropping off 
Slightly in the 1000-1500 depths and finally declining ¢rasticaliy is 
depths of greater than 2000 =. This is is contrast to the other sajor 
crustacean group, the isopods, which reached their highest densities at 
Geeper levels; i.e., detween 1000-1500 a. 
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4.2.5.20 Tepeiécsces 


Tamaideceams racked sixth is total abundance and second in diversity 
of species with (86 taxa, of which 168 were identified to species and 12 
identified to the generic level. Tanaidaceans reached their greatest 
sumbers of taza (47) at Station ESC (Cruise IV, Eastern Transect) and the 
lowest, five taza, at Station C! (Cruise III, Central Tramsect). Is 
geceral, sumber of species of tamaidaceans was greatest between 600 and 
1000 = Gepth and lowest at the ceepest (52000 a) and shallowest (<500 a) 
Geptms of this study. Highest teneicaceas transect “diversity", '24 taxa, 
was at the East Transect on Cruise IV; \cwest, 50 taxa, was at the Vest 


Transect. 
The tes gost abundant species of tanaidaceans were, in order of 


Cecreasing abundance. 


Overall 
Density Mo. of No. of Depth 
Species (Mo./m*) Specimens Stations _Range (a) 

Peevéotanais sp. ' 18.91 299 $2 298-2945 
Mesotanais sp. 1 11.45 161 38 339-1390 
Leptogpathia sp. 15 10.98 173 37 344-2901 
Apseucidae A 9.78 158 19 359-1 865 
Tapaelia sp. ° 7.52 a9 34 298-2985 
Leptognathiidae genus A 5.8 92 26 296-1 865 
Mesotanais sp. 2 5.56 ee 26 547-1390 
Apsevées sp. | 5.50 87 2 550- 628 
Leptogpathia sp. 5.88 * 33 298-2389 
Trpblotanais sp. 5 8.17 66 28 298-2901 


Density 


Densities of tenaidaceans ranged from 26/a7 to $12/a2. Lowest 
density coourred at Station C1, Cruise III (357 =) and the high of $12/n* 
coourred at Station C7, Cruise III (1021 a), both on the Central Transect. 
Highest average density by transect (325/27) coourred on the Eastern 
Transect on Cruise IV in May 1985. Lowest average density (134/a7) was at 
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the Central Transect os Cruise III in Sowember 198%. Is general, 
tamaidaeceans reached their highest densities (>800/ 2*) os the Easters 
Tremsect in May 1985 (Cruise IV) at depths ranging between approrizatly 


620-850 a. 
Tamaicecean mean densities by depth were: 


Depth Range (=) Mean Density (So./s*) 


298- 492 14 
500- 900 330 
1000-1500 201 
2000-2945 63 


Overall density (all replicates pooled and divided by the total ares 
saspled) of tanmaids was bigber at stations located in the siddle of the 
depth range (e.g. from 500 to 1500 =) for sost transects than at either 
éeeper or shallower stations. There appeared to be a pronounced decline 
in temeid densities below 2,000 =. On the Central Transect, tansids were 
post abundant at Stations C2, C3, C8, C7, C8, and CO (from 598 = to 1,465 
= (Figs. 4-86). On the Western Transect, tanaid densities on Cruise II 


were highest at Station W3 (depth 85% =). On the Eastern Transect, 
tanaids were gost abundant on Cruise II at Station £3 (depth 856 a), and 


on Cruise IV at stations between the 500 = and 1000 = isobaths. There was 
mo clear east-west difference seen in tanaid density on the West-Central 
Transect; bigh and low densities were each seen at both ends of the 


transect. 


5.2.5.21 Isopods 


lsopods ranked eighth in overall abundance and third in diversity of 
species with 133 taza, 119 (89%) of which were identified to species and 
eight of which were identified to the generic level. Most of the Isopoda 
from this study are new species, hence their identification designation of 
& species code suaber following the generic nage. It is hoped that the 
isopods from this study can be worked up inate « series of sonographs on 
Geep~-sea isopods of the Gulf of Mexico by Dr. George Wilson of the Seripps 


Institution of Oceanography. 
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The tes sost abundant species of isopods are listed is order of 
overall abundance were: 


Overall 
Density Ko. of Bo. of Depth 
_Species _ (Ho./m*) Specimens Stations Range (=) 
Geathia sp. 201 9.42 149 9 344-1226 
Iechpopesus sp. 208 8.92 141 28 853-1361 
Procbelater sp. 202 7.36 118 5 344~ 892 
Prochelator sp. 208 6.13 a7 21 3%6- 80 
Mecrostrius sp. 256 5.94 34 15 630-2945 
Prosbelator sp. 235 5.50 a7 28 339-2518 
Chelator sp. 237 8.68 7 27 339-2516 
Procbelator sp. 209 8.43 70 19 892-2518 
Meacrostyius sp. 223 5.36 69 19 587-1381 
Terkolia sp. 203 3.% 61 25 339-2901 


Isopods achieved their highest sumber of species (34) at Station WC), 
Cruise ¥ (759 =) in June 1985. Lowest diversity of isopod species, two 
taza, cocourred at Station Ci, Cruise III (357 =) in November 1984. in 
general, the highest isopod species diversities (greater than 20 taxa at « 
station) cocurred at the Central and West Central Transects between 600 
ané 1300 a depth. Lowest diversities of less than 10 taxa at 4 station 
were found at depths greater than 2000 = and at the shallowest stations 
(less than 500 = depth). 

Righest transect diversity, 87 taxa, cocurred at the East Transect on 
Cruise IV; lowest, 35 taxa, was at the West Transect. 

Isoped population densities ranged from 26-580/m*. Highest density 
of $80/m* coourred at Station Ci, Cruise I (38% =); lowest of 26/27 was at 
Station WS, Cruise II (2506 a). 

Mean densities by transect were highest (245/e2) at the Central 
Transect on Cruise II in April 1964 and lowest (93/a*) at the Central 
Transect on Cruise III in November 1964. 

Mean densities by depth showed the following patterns: 


298- *92 117 
500- 900 152 
1006-1500 176 
2000-2945 66 


Isopods differ from the other crustecean groups of the secrofeuna, 
i.e., the amphipods, cumsceans, ostracods, and tanaidaceans in having 
their greatest Gensities at the deeper cepths of 1000-1500 = instead of at 
500-900 a. However, a sarked decrease is density was soted for the 


Geepest cepth range. 


4.2.5.22 Appbipods 


The Asphipoda ranked ninth is overall abundance and sixth in total 
nuaber of taza with 79 taza identified--50 of which were identified to 
species. Asgphipods reached their greatest species diversity of 21 taxa at 
Station Ci, Cruise I (344 = depth) in November 1983. Lowest diversities 
were © at two stations: £1 (35% a), Cruise II and C12 (2945 a), Cruise 
IIl., Highest transect diversity (45 taxa) was found at the East Transect 
on Cruise IV in May 1985. Lowest transect diversity was 1! taxa at the 
West Transect on Cruise II in April 1984. 

The top ten species of amphipod species were, in order of decreasing 


abundance: 

Overall 

Density Wo. of No. of Depth 

_ Species (No./m*) Specimens Stations _Rance (=) 

Harpiniinae 11.76 1% 37 296-2516 
Pardiaynopia 2. sp. ' 9.17 145 36 547-2901 
Phoxocephalidae sp. |! 9.08 183 30 296-1865 
Brblis 8. sp. 1 3.10 a9 16 296-1430 
Melita sp. 2 2.72 43 18 296-2101 
Metaphoxus ©. 8p. 2.02 32 13 598-1390 
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Overall 


Density &. of Ko. of Depts 
Species (Ho/m*) Specipens Stations _Sange (=) 
Melits =p. ' 1. 20 13 298-1192 
Synopiicees sp. 7 1.18 8 13 346-1236 
Melits sp. 5 1.01 16 3 298- 889 
Synopiicae sp. § °.% 13 10 WS2-1 5 


Amphipot population Gensities ranged from © te 232/e*, with the high 
occurriag ot Station CT, Cruise III at 1021 = depth is Boveaber 1964. 
Rigbest transect sean Gensity was 101/e* at the West Central Transect, 
Cruise T is June 1985. Lowest transect Gensity for exphipods was 26/e* at 
the West Tramsect of Cruise II is April 1984. 

Ie general the bigbest saephipod station Gensities of greater thas 
150/a* cocurred at stations located between Gepths of 500-900 =. Aaphipod 
pean Gensities (al) stations, al] transects) arranged by Gepths are as 
follows: 


Depth Benes (a) — —— 


296- 892 

$00- goo 102 
"000-1500 78 
7000-29485 12 


Locking is wore Getall at the auphipod station Gensities we find that 
overall densities of sephipeds were typlesliy highest at stations 
shallower thas 1000 =. On the Ceatral Transect, saphipod density was 
highest at Stations Ci (depth 344 =) on Cruise I and Stations C2 and C3 
(depths 598 and 038 &, respectively) of Cruise Il. On Cruise III, which 
incledeé sany sore stations downslope on the Central Transect, amphipod 
densities were highest at Station CT (1021 =), and declined rapidly at 
stations Geeper than C7. 

On the Eastern Tramsect, aaphipod overall) densities showed « sisilar 
tread, with highest densities at Stations & and E} (depth 6277 and 8% a, 
respectively) on Cruise Il; and at various stations between 62% = (E24) 
and 619 (£3) on Cruise Iv. 
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On the Westers Trapsect, amphipod overall) densities were highest at 
Stations W2 (60% = Geep) anc W3 (854 =), and Gecreased at stations seaward 
of the 1000 = costour as well as the one stations (1) issbore of Statics 
®. 

Gn the West Central Tramsect, there was So cbvicus east-west trend is 
aephipodc abuo¢ance; the stations deeper thas 1000 = bad relatively low 
Gensities compare’ to searly al] the shallower stations. 


4.2.5.23 Decepogs 


The éecapod crustaceans comprised only « sinor part of the sacrofeuns 
as compared with their great abundance and diversity is the segafeune froe 
this project. Decapods ranked 29th is overall secrofeunal abundance cut 
of the *4 secrofeunal) groups encountered is this study, t.«, in the lower 
Ss. They remked 16th in sumber of taxa, with « total of 13 taza 
identified from secrofauns samples, 10 of which were identified to the 
species level. The sost sbundant decapod species from sacrofeuna sauples 


Overall 
Density Ro. of Bo. of Depth 
Species (No./m®) Specimens Stations _Ranse (a) 
Dethrplax typbla 0.51 8 ? SuT- 622 
Callianassia sp. A 0.19 3 3 298- 353 
Caliianassia marginate 0.13 2 2 352 
Pontophilus aracilis 0.13 2 2 619- 622 
2 2 ¥53- 622 


Axiopaia (Calocariges) sp. 4 0.13 


Some of these species, i.e, Bathyplaz typbia *o¢ Postophilus 


araciiis, represent younger stages of species that were common in the 
trawl segafaune samples. Others, such as the thalassinids (Callianasss 


and Axiopsis) are burrowers in the sediments and are present only in the 
macroinfeunal samples from this study. 

Righest decapod species diversity was three taxa at Station E2E, 
Cruise Iv (622 =). This was the same station where the decapods reached 


their greatest density of 11/s*. 
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%.2.5.28 Pogopopbora/ Vestimestifers 


Eleven specisens of Pogosophora wer taken is secrofeunal sanples. 
The specimens bare been sent to specialists is Grest Britain for further 
stedy. They were found only on the Central Transect (Cruise III), the 
East Tremsect (Cruise IV), and the West Central Tramsect (Cruise ¥). 

Highest station density for pogomophorans was 18/=° at the Station CT 
(1021 a). ‘They were taken is secrofeuns samples only between the Gepths 
of 622-122 sa. 


%.2.5.25 Sipupeuls 


Sipuncules worms ranked ‘3th is overall) abundance of the secrofeunal 
groups. They were identified from the first three cruises only, froe 
which 37 taza were identified, 31 of which te the species level. The 10 
most sbundant taza of sipumculans are listed below is order of abundance: 


Overall 
Density Ho. of Ho. of Depth 
Species (Ho./m*) Specimens Stations _Danae (a) 

Golfingia sp. 8 1.01 16 7 354-2627 
Golfingia sp. ? 0.57 9 3 354~ 608 
Quchpesoms steenstrup 11 0.51 8 2 3S8- 359 
Golfingia sp. ¢ 0.48 ? 2 359~ 608 
Golfingia sp. 0.38 é $ 357-1810 
Solfingia *p. 4 0.38 ¢ . 633-165 
Golfingis op. f 0.25 ‘ 2 359 608 
Golfingia op. © 0.19 3 ’ 1909 
Golfingias ep. I 0.19 3 1 677 
Phascolion sp. 0.13 2 2 pee~ 615 


On the first three cruises, the greatest diversity of sipunculens, 
seven taxa, was at Station W! (359 a); greatest transect diversity, '* 
taza, wes at the Central Transect on Cruise I. 

Population densities, ranging froe 0-162/a*, were calewlated for 
sipunculans over all five cruises. The highest station density (162/ a7) 
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occurred at Stations £1, Creise IV (353 =). The bigbest transect seas 
éensity was 81/=* on the East Transect on Cruise IV. The lowest, &/2°, 
was the mean density for the Cectral Transect on Creise III. 

Sipencules sean Gensities by Gepth are as fol lows: 


Depth Benge (2) — 


296- 892 

S00- gO0 : 
*20G= $90 15 
2000-25-85 ‘ 


Sipumculans, along with the byéreids, sclerectiaians, ant Kloorhyocks 
showee bigbest Geasities at the shalleowest Gepthse, with Gensities 


Geclising over a)) Geptha. 


4.2.5.2 Prispalige 


Priapeliés are small, wore-like, coelowate enieals thet live beriet 
is se¢iaents is shallow ant Geep water. Only « few species are knows 
worlé-wide. 4 total of 33 specimens were taken froe sacrofeuns) senples 
in this stedy, resking thes 27th Le overall ebuedence. They were sot 
schedy .e¢ for identification te sore specific levels because of their 
relat.vely sisor costributicos te the tetal secrofseuna. 

Priapulid population Gensities ranged from 0-28/e" with the highest 
Gensity at Mation G, Cruise Il (2589 =). Bighest overall transect seas 
density, O/e*, was ot the Cental Transect on Cruise Il. Lowest transect 
sean Gensity for priapulids of <1/e* was at the Weet-Contral Transect on 
Cruise 7. 

Mean Gensities for priapuliés arranged by Gepth are as follows: 


Denth Benes (a) —— 
296- 892 
$00- goo ' 
1000- 1$00 <1 
2000-2945 ? 


The priepeliés were one of the few secrofeunal groups, along with the 
sponges and braeckhicopoés, that showed bigbest sean ceasities at depths 
greater than 2000 =. Sowever, their cumbers were few overall. 


4.2.5.27 Brroges 


The Sryoscens racked sevest® ic overall sbuntance ant fourth is total 
sesber of taxa. iA total of 99 taza were identified, 82 of which were 
identifies te species and 12 te the generic Level. 

Mation species diversities of brycscoens ranged from O-'4 species. 
Bigbest ¢iversity was at Station C4, Creise II (1390 =) ts April 1984. 
Brycecans were ebeest frome the two sallow stations on Cruise III, Ci and 
CS (OST ant 892 @ Gepth) is Bovenber 1984. Is general the higher statics 
species ¢iversities for bryrosoans (greeter thas 10 taza at @ station) show 
me partioular Gepth patteras. Eigbest transect Civersity for bryoncens, 
34% taxa, coourred at the Central Traseect of Cruise II in April 1984. 
Lewest transect ¢iversity of 1! tame was alec et the Cer’ ral Transect, det 
om Cruise I is Beovesber 19%). 

The tep tee Sryescen species arranged is oréer of overall sbuntance 
are shows below: 


Overall 
Density te. of te. of Depth 
Session (e/e®) Specimens Siabions § _Janae (a) 
Bolelis mompiotes 112.05 ‘772 27 296-290! 
Besinome orvalieri 8.27 209 7 298-2506 
Belelis *- 17.28 273 22 353-2945 
Deloeeiling tlesesiuls 6.09 109 24 339-2101 
*phasMusebryeseos 
penégwacuialus 5.19 La 2 296-1565 

BDusinome *. ©. 5.28 67 10 547-290! 
Beleisome impiioats 3.73 $9 7 13% Mo 
deearaeea aliesiicus 2.91 + 16 296-290! 
Melraraboctomorphe 
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Five of the 10 species showed very wice depth ranges from sear the 
shal lowest te sear the Geepest cepts sampled. Two of the species were 
found caly Geeper thas 500 =, two were found only at depths shallower thas 
1500 =, apé cope species wes restricted to Gepths shallower than 90° =. 

Brycoscens are colonial enisals thereby saeking counts of io¢ivi¢wsl 
specimens wery <¢ifficult. Is the sacrofeuns samples of this study, counts 
were sace of bryozoan “pleces". However, ic most cases, these were 
intect, small colonies and scot broken pieces of larger colonies. 

Bryoscan population densities ranged from 0-1166/a", with the highest 
éensity cccurriag at Station E23, Creise IV (627 =) in May 1985. Is 
general, the bigber station Gensities (greater thas 5006/2") showed no 
pertioular Gepth patterns; Le. bigh Gensities were fount at 411 Gepthe 
betwees 296-2101 =. Sryoscen Gensities were consistently lower at depths 
greater than 2500 =, however. 

Righest transect sean density for bryoscans, 412/e*, was at the East 
Transect on Cruise I¥ is May 1985; lowest transect sean density of S0/a* 
was ot the Veet Transect. 

Bryescesn sean Gensities arranged by Gepths show the following 


patterns: 


298- 892 213 
$00- OO 26 
1000-1500 9 
2000-2945 121 


A closer lock at Ledividwal station Geasities for bryosoans showed 
typically very bigh Gensities at « few stations on each transect--csuwilily 
from 500 @ te 1500 a-<-aend relatively low Gensities «leewbere. 


8.2.5.28 Breghiopods 


Brechicopods ranked 23rd in overall) abundance in the sacrofeuns. Only 
two species of brachiopods cocurred is the secroefeunal saaples, one of 


whieh was & Sew species Argyrotbecs. 


Overall 


Density Se. of io. of Depts 
Species (Reve*) Specipens Stations _Bemee (se) 
Sryptopors rect imers;pats 4.93 7s ‘ 54-2518 
Argyretbess *. >. 0.0% 1 ' 2901 


Brachiopot population Gensities ranget from 0-!S8/e" with the bigest 
Geasity et Station Cit, Creise IIl (2101 =). Sigbest transect seas 
éensity, 16/a*, was ot the Cootral Tramsect os Cruise IIT; lowest, «Ve, 
wes ot the East Tressect of Cruise [Y. 

Meas Gensities by Gepth for brechiopets were: 


Depth Bence (a) Mean Density (Be./s”) 
296- 292 
$00- 900 

1000-1800 
2000-2945 


Breehiopeds are one of the few groups, slong with the Porifere end 
Priepeliés, thet beve their bigbest Gensitios at Gepthe greeter than 2900 
s. 


5.2.5.29 Opmieroides 


Ophiereiés in the secrefeusa ranked {2th in overall sbuntance. 
Ophiureiés were identified te lower taxonomic levels from Cruise | samples 
only. There were 16 taza, 13 of whieh were identified te the species 
level, free Cruise I secrefeene. Because #0 sany of the speciaens were 
Juvenile fores that could be identified te genes Or species Oniy wits 
great effort ané expenditure of tine, the ophiurelé specialist, Dr. Gerdes 
Hendler, comeleded that it was laprectionl te comtious the effort om the 
reeeisiog seeples. Of Cruise I, the highest species diversity fer 
ophiereids, seven taxa, wes at Station C8 (198! a) and the lowest, taree 
texe, wee ot CS (2575 =). The weet commen ophiereié at the Cental 
Treamsect os Cruise I were Opbiotbelis ep. (at 853 and 1381 @) and 


Amphiienis *-. (at 2475 &). 
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Opbiarcié population Gensities ranget from 0-!33/e" with the bigest 
station Geasity fount et ¥) (854% =). Sigbest sean transect censity, 
S2/e", was fount ot the Bast Tremsect on Creise Iv; lowest, Mi/a*, was at 
the Central Tremsect of Cruise IIL. 

Ophiereié sean Gensities by Gepth were: 


Depte Beoee (a) Mean Density (o/s) 


2p6- 8 ur 

Som BOD “ 

10D 1 $00 bs 

2000-2985 6 
*.2.5.30 Eomieeiées 


The echiseiéds rambed 26th ts overall) ebuntance of secrefeunal groups. 
The pete thee te the lowest ". They ranked DOU le cueber of taxes, wits 
only sis tame Léoetified, taree of whieh were Léeeetifiled te the species 


level ent one te the generic level as shows below! 


overal } 
Denali ty te. of we. of Depts 
_ (Rede*) Seesimens Miahions §=_Danee (a) 
Moonie bellidifers 2.28 “ 2s 296-2565 
Reniasier sxpersiias ou ' ‘ yas-20es 
Aoeaie >. 0.19 } 3 352-1236 
Dehisasier orbianrenue 0.08 ' ' 2875 


The twe sost abundant taze of echineiés showed bo pertioular septs 
Lisitetions ts the seerefeene) seaples, being present free sear the 
shallowest te the deepest Gepthe sempied. Comparing «ith the segafeuns) 
echineiés taken by trawl, we fied thet oo Deplasier expereiios were teres 
ie trew) samples ant only lieited sumbers of Apests bellidifers were taken 
by trewl om Cruise IV at the & stations (615-690 © Gepth). By contrast, 
the epall especiaens of this species coowrre’ Le the Setrefeune seapire of 


all trepeecteo ant et a1) Gepth levels. 


4.2.5.3! Bolotherotges 


Boletburciés rasked '9t® is overall ebungance is the sacrefeuss ant 
TTte is tetel cusber of taza. A total of 13 taza were idestified, four te 
the species level, four to the generic level, ané five to family or higher 
levels. 

Greatest susber of belethuercié taza, four, cocurreéd at three 
stations: EB and END, Cruise IV (6277 anc 089 @) ant UCI, Cruise ¥ (1228 
=). SEigbest transect Civersity, eight taza, coourred om the West-Central 
Tremeect oc Cruise I¥. So bolothurciés were taken at the Central Transect 
on Cruise I. 

Relothurcié Gensities ranged from 6-St/e* with the highest density 
(S4/a7) rescbed at Station E2D, Creise Iv at 630 &. Highest transect 
average Gensity, 37/a*, was at the East Transect of Creise IV; lowest, 
O/a", was at the Contral Tramsect on Cruise I. Solothureiés cocurred ts 
consic¢erebiy bigber Gensities on the East Tramsect on both cruises te that 
tremeect (Creises II and IV) compared te all the other transects. 

Mean Gensities for bolotburcids by Gepth were: 


Mean Density Mean Density 
Renin Beoee (a) (i) T-empesta) (Eat Trepeest Only) 
296- 892 5 13 
$00- 900 z7 ae 
1000-1$00 1 21 
2000-2985 5 7 


The eight beolethurciéd taze ideatified te genus or lower ia 
mecrofeuns) samples are listed below: 


Overall 
Density Be. of Re. of Depth 
Taxon (Ho/m*) Specimens ations _Jenae (a) 
Iroheskrres * ‘.% 110 25 352-2518 
Mrristroshes *p. $.37 23 3ub-290! 
Echinecwcumis hiapides 0.25 3 819-2101 
Paeugestichopua e 0.25 2 1490-2101 


Overall 
Density So. of Ho. of Depts 
Taxon (So/m*) Specimens Stations _Pange (=) 
Molpadia agessizi? 0.19 3 3 598-1390 
Bestbogytes sp. 0.06 1 1 1365 
Molpadis sp. 0.06 1 1 a9 
Molpecia barpours 0.06 1 1 1226 


Whereas Protankyrs sp. was the sost abundast bolothurcid is the 
secrofeunsa samples taken at searly all depths sampled, it was taken only 
twice is trawl samples, doth tises at Station C5 os Cruise I and Cruise 
III (2800 and 250% = depths). Myriotrochus sp., the second sost sbundant 
hbolotburci< is the sacrofeuna was sot taken is trawl samples. Adults of 
this genus are is the sacrofaunal size range and are 4 very Ccomgson anc 
Giverse deep-sea genus (Robert J. Carney, pers. comsm.). The remaining sin 
taxa of sacrofaunal bolothurcids were also fairly well represented is 
trewl samples, the sacrofeunal specisens sost likely being juvenile forss. 
The most abundant segafaunal bolotburoi¢, Mesotburia lactes, was sot taken 
in secrofeunal sasples. 


4.2.5.32 Apoidijaces 


Tumicates of the class Ascidiacea, ranked 2ist out of the 44 
macrofaunal groups in overall abundance in this study. They ranked 12th 
in total sumber of taza with 18 taxa, 11 of which were identified to the 
species level and three to the genus level. 

Ascidian diversities ranged from 0-5 taxa per station. The two 
stations showing the highest tunicate diversities were Station ©), Cruise 
III (1430 ws) and ESC, Cruise IV (849 «). Mean transect diversities for 
tunicates ranged from two taxa at the Central and West Transects on 
Cruises I and Il, respectively, to 10 taza at the East Transect on Cruise 
Iv. 

Ascidesn population densities ranged from 0 to 89/2*, with the 
highest density at Station C4, Cruise II at 1390 a depth. The greatest 
mean transect density, 13/a*, was at the Central Transect on Cruise II. 
The lowest sean transect density for ascidians was 5/m* at the West- 
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Cestral Transect os Cruise ¥. Ascideans were absent from 25 stations, 
most of which were located a* the sballowest and the Geepest depths. Sone 
were found at staticsas shallcwer than 550 =. 

The species of ascideass from this study are listed is order of 
decreasing abunéances as follos: 


Owerall 
Senaity So. of Bo. of Depth 
_Species _ ‘dedm*) Specimens Stations _Range (a) 

Dicarps simplex 5.37 85 26 550-2101 
Bathystyeloides s. sp. 0.57 9 7 bm-1 465 
Minipers papilloss 9.32 5 3 759-1565 
Bexacrobylus indicus 0.32 5 3 689-2901 
Polycarps peevéoa)batross: 0.32 5 3 746- 759 
Mippipers pecupculata 0.25 s 3 2518-2901 
Syroicus dravcun 0.25 . 3 622- 649 


A pew species of ascidean and gany new distribution records are being 
Gescribed is a publication ty ors. Claude and Francoise Monrict, who sote 
that the ascideas density on the sortbern Gulf of Mexico continental slope 
is the bighest known for asciceans in the deep sea. They also report that 
the 10 previously described tunicate species all live in the South 
Atlantic Ocean and gany ic the basins bordering South Aserica. It is 
concluded that the deep Gulf ascidean fauna is partly cosmopolitan anc 
partly of a South Atlantic origin. 


4.3 MBEGAFAUNA 
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3.3.1 INTRODUCTION 


The segafauna discussions below are based upon the fish and 
invertebrate collections sade by trawling. Complete listings of the catch 
Gata can be found in Volume III: Appendices, specifically Appendices C}-1 
through C3-11. Life history isformgations (e.g., lenmgth-weight) was takes 
for selected species, these raw data can also be found is VYoluse III, 


Appendices C’-1 through C8-25. The life history information along with 
food babit and distributional data were used to prepare species or life 
history accounts for selected segafaunel invertebrates anc fishes. 
Collectively, these data help set the stage for the comprehensive 


synthesis of the final year. 

Below we first discuss the segafauna in terus of overall community 
structure an’ diversity and then discuss each sajor group, particularily 
eaphasizing scouparisons to the TerEco baseline and dbathysetric 


Gistridutions. 
5.3.2 COMM@NITY STRUCTURE AND DIVERSITY 


In this section we describe the relative abundance patterns of 
fishes and invertebrates by transect and depth. Based upon previously 
Gefined lack of any definitive seasonal or *anual patterns, these topics 
60 not warrant’ special discussion. 


4.3.2.1 Mumerioa) Abundance by Transect 


Megafaunal invertebrates, based upon data from the five cruises, were 
some four to five tiges sore abundant than fishes on each transect in 


terms of average density: 


TRARSECT: esters Cestre: Easters 
Fish 1222 620 1511 
lovertedrates 985s 2621 T32 
Comd ined 6267 3241 Sees 


The Central Tramsect was characterized by the lowest density of segafeuns 
(324%1/ba) which was some 503 lower than Gensity observed on the Western 
Transect (6267/ba) and caly about one-third of the density found for the 


Eastern Transect (9%63/ha). 


4.3.2.2 Beperioa) Mbupgance by Depth 


The total and sean densities (sumber per hectare) of desersal fist 
and invertebrates are presented by depth intervals on the three saijor 
transects in Table &-5. Sote that there are six depth intervals 
beginning with 326-423 = and ending with 2100-2855 = on each of the three 
sajor transects. The sumber of stations within each depth interval are 
mot the same in the three transects. For instance, in the case of the 
326-423 = interval, there are three stations on the West and Central 
Tramsects and five on the East Transect. Hence in the case of fish on the 
West Transect the sum of the densities at the three stations was *76 wit: 
an average number of individuals of 159/ha. Three sajor pcints stand ov: 
very clearly: (1) the densities of the iovertebrates are consistently the 
larger, (2) densities are highest ow the Eastern Transect and lowest on 
the Central Tramsect as described above, and (3) the densities tend 
to érop at and below the 1550 = isobath. A similar pattern was found for 
many of the tacrofaunal groups. 

In Tables 4-6 and 4-7, we show the relative total densities of the 
two dominant msegafeunal iovertebrate groups and species within groups, 
respectively. The point te be sade is that only ome or two species 
dominate the overall relative abundance patterns. One should note that 
the date in Tables 4-6 and 4&7 have not been adjusted by nuabder of trawl 
tows and are only for comparison to one another, sot to Table 4-5. 
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Table &5. Dessities (isdividuals per bectare) of segaefauzel 
isvertebdrates and Gemersal and benthopelaegic fishes at siz 
Gepth istervels on three sajor transects. (Tot. = Catch 
adjusted by bottom trawl and trawl size; CPE = Density/trewl 


basl .) 


aul 


a5 « 4518 . 


—Heatern Trapsect 
— ape * 


CPE. 0 * 17 


Gepth intervals. 


Table &-4. Totel Gensities of the sost shuendent sagefeunal) toverteirete groepe for seaplet 


s28-423 665-158 
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Densities of the eoet shentent epectes of Geoepeds thet eoooust for the Genelty Gete seen te Table 4-4. 


Table 4-1. 
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%.3.2.3 Species Diversity by Region ant Depts 


Species diversity (@ sac susber of species) of segafeuna. 
iowerte@retes ant fisbes, dy regione ent depth, are presested is Figures +- 
29 through 4-31, ant & 32 through 4-38, respectively. for tovertetretes. 
there were ge clear trenés is the Civersity todes by Gepth cor were ther 
ony epperest subetactive ¢ifferences is Lovertebrete Clversity saom te 
taree regices. Usiag 30 species as a reference poist, 805 of th 
collections takes on the Central Tramsect bet fewer than 30 lLovertetrete 
species whereas caly about 503 of the collections of beth the Easters anc 
Vesters Trameects bat fewer thas 30 species (Figs. &-29 through 3!) kt 
least pert of this ¢ifference is attributable te sore seaples dbelag taken 
et gepthe below 1250 = os the Central Tremsect than on either the Vesters 
or Casters Transects. Depths below 12750 = appeaeret characterized by fewe~ 
Species than shallower Cepths. 

Exeeieation of the flebh Civersity Gate suggests « Geclise . 
civersity as well as sueber of species at Gepthe exceeding ‘2750 & ‘Figs. 
&-32 through 4-34). There were oo civicus Cifferences is fish Civersity 


among the three regions. 


4.3.2.4 Bathymetric Lonation of Mecafauns 


The results is the first twe Annual Peperts eaphesiced vertica, 
sonation ¢iseussions éraeving upon data fres Cruises I through Ill. The 
prelisaiaary coeclesions were that a case could be sade supporting th» 
somation scheme proposed in the Terfco beseline (Pequegnat | 983). 


Cluster Analyses 


The date derived free Cruises IV and ¥ have provided support for « 
conception presented is earlier reports as te how faunal assemblages are 
Gistribeted ever the upper and siédle portions of the continental slope. 
for the past several) years, Oceanogrephers bere ciffered as te whether o~ 
not benthic eniaals are arrayed of the slope in Glecernidie vertical band. 
or seones. Although there is general agreement that the composition of the 
feuenal seeeebdleges oh. ogee wlth changes in Gepth, there are these whe 
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Diversity of Invertebrate Species on the Eastern Transect 
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Figure 4-29. Species diversity and sumber of species of segafauna 
invertebrates for the Eastern Transect, Cruises I-V. 


Diversity of Invertebrate Species on the Central Transect 
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Figure 4-30. Species diversity and number of species of megafauna 
invertebrates for the Central Transe*t, Crusies I-V. 
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Diversity of Invertebrate Species on the Western Tramsect 


1 = 


~~ 


i 


‘ 


OE — — — — —— — — — a — — 
⏑ ⏑ ⏑ ⏑ ⏑ ⏑ ⏑ — 


Number of Invertebrate Species on the Western Transect 
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Figure 4-31. Species diversity and number of species of megafauna 
invertebrates for the Western Transect, Cruises I-V. 


Diversity of Fish Species on the Eastern Transect 
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Figure 4-32. Species diversity and number of species of fishes for 
the Eastern Transect, Cruises I-V. 
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Diversity of Fish Species on the Central Transect 
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Figure 4-33. Species diversity and number of species of fishes for 
the Central Transect, Cruises I-V. 
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Figure 4-34, Species diversity and sumber of species of fishes for 
the Western Transect, Cruises I-V. 


241 


believe that the so-called zones are artifacts of sampling, i.e., that the 
ligits of the zones are wholly related to the depth. at which sampling was 
done. One sust poist out, however, that Haedrich et al. (1975, 1980) 
identified four faunal zones on the U.S. North Atlantic slope, and in 1983 
Becker et al. in an MMS report designated five faunal tones on the sane 
slope. In the same year, Pequegnat (1983), again in an MMS report, 
identified five sajor zones on the slope and rise of the Gulf of Mexico. 
More recently the 1986 report om the MMS study of the U.S. North Atlantic 
benthic fauna carried out by Battelle, Lasont-Doherty, and Woods Hole 
contains descriptions of six faunal somes on the slope. These findings, 
which are based upon both classification and ordination analyses, reveal 
that the replacement of species with depth is sot uniforms. In other words 
the "rate of replacement” is not the sage on a1] vertical aspects of the 
slope. Accordingly, one say regard sones as being large areas of 
relatively small faunal change with depth that are separated by smaller 
areas where the rate of exchange of species is high. These separations 
have been referred to as "breaks", but this is sot a wholly acceptabie 
term because it tends to ignore the fact that few or sany taxa say de 
shared between neighboring zones. 

It was reasoned that if this concept of zones is correct, then there 
should be far fewer exchanges of faunal species sampling along isobaths 
than sagpling up or down the slope. And, by the same token, sanpling 
along successively deeper isobaths should show increasing degrees of 
difference when compared with the samples from the shallowest isobdath. 
Thus, it was decided to trawl isobathymetrically on consecutively deeper 
isobaths along two transects, samely, the East Transect during Cruise IV 
(Fig. 4-35) and the West-Central Transect during Cruise ¥, as shown in 
Figure 5-36. Hote that Stations £1, 1a, 1b, and tc are arrayed slightly 
above or below one isobeth at a depth of about 350 =, whereas 2, 24, e@tec., 
and 3, 3a, 3d, ete. are on isobaths having depths of about 625 and 840 a, 
respectively. Somewhat the same depth relationships were established on 
the West-Central Transect but the trawling tended to stray off the isobath 
to a greater degree than on the East Transect (Pig. 4-36). In particular 


note the large depth ranges at Stations WC6 and WC11. 
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CRUISE IV EASTERN TRANSECT STATIONS 
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Figure 435. The range of depth (length of vertical lines) covered by 
trawling tsobathymetrically as nearly as possible — 
along three “horizontal transects” of increasing depth 
(El to £3) in the Eastern sampling area. 
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CRUISE V MEST-CENTRAL TRANMSECT STATIONS 
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| Figure 4-36. The range of depth covered at individual stations by 
trawling isobathymetrically as nearly as possible along 
three “horizontal transects” of increasing depth in the 
| West-Central sampling area. 
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The Sormalized Expected Species Shared (BESS) siailarity seasure 
(Grassle and Saith 1976) was used to apalyze Gata Gerived from Cruises IV 
ané ¥. Figure 4-37 shows the dendrogram that results from the applicatice 
of BESS to all of the segafeunal invertebrates taken during Cruise IV. 
There is a clear separation of the faunal clusters from one isobeth to 
another. Moreover, the £2 and £3 series of stations are sore closely 
related to one another thas to the £1 series. The separation of Statics 
E2E from the others on the iscbatbresults from the fact that it lacked « 
few species and bed others in reéuced sumbers as compared with otber 
stations on the iscbath. This gave it « pattera that resembled those sore 
typical of the E} Gepth series. Essentially the same sajor clusters cour 
when the fish data are analyzed (Fig. 4-38), but there are sone 
Gifferences is station pairings. Note, bowever, that is the £! series of 
four stations that £1, 18, and IC are closely related and Eid is the 
outlier is both figures. Is the E2 series Stations E28, 2C, and 2D are 
Clustered together with E2 as an outlier is both figures. The E} series 
of five stations is such sore tightly clustered for lavertebrates than 
fishes and the pairings do differ except that Stations E3A and E3C are 
tightly clustered in both, although with different partoers. 

The gendrograms (NESS) for Cruise ¥ invertebrates and fishes in the 
West-Cenatral regions, as shows in Figures 4-39 and 4-50, again show « 
tendency toward isobathic clustering with two sajor clusters, each of 
which is subdi> ded into two. Reference to Figure 2-1 (sap of stations) 
and Figure 4-36 shows that the trawling wes sot carried out as 
effectively bere as on Cruise IV. Stations are closely clustered where 
the range between the shallowest and deepest parts of the sampling was 70 
= or less. In the case of WC6, the range was over 240 =. This depth 
Gifference will sot always sake such difference unless it crosses 4 sone 
of species flux. The clusters derived from the iovertebrate and fish date 
are remarkably sisilar. WSote, for example, that in both Figures 4-39 and 
&~80 Stations WC! and WCS are paired and Stations WC2, 4, 7, and § form « 
cluster, as do WC3 and 9 and WC1! and 12, and in both WC10 is an outlier. 
It is only Station WC6 that shifts its position, clustering with the 
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All invertebrates taken by trawl from the 15 stations 
of Cruise IV on the Eastern Transect clustered by NESS 
at 30 individuals. Similarity values between paire of 
stations equal the reciprocal of the values given at 
the top of the figure. The major isobathic clusters 
are easily separated. Outlier stations such as HLA 
result less from depth than from sampling. 
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Figure 4-38. 
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All fishes taken by trawl from the 15 etetions of 


Cruise TV on the Eastern Traensect clestered by NESS 


at 30 individuals. Comparison with Lovertebrate 
clusters in Figure 4-3) shows « high level of 


similarity. 
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All towertebrates taken by trewl from the 12 etattions of 
Cruise VY clustered by NESS at 30 individuals. 
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All Clehes taken by trawl from the 1) erations of 

Cruise ¥ clustered by WESS at 30 indivitesi«. Comparison 
with the dendrogram of Figure 4-1) shows thet WCE Le 

the only stetion *het shifte position between the two 
Sajor ‘Trenches. Otherwise cote Wil and 5, and WL! and 
LZ, ete. are wery elmiler. 
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Geeper isvertebrate stations and the shallower fish stations. This 
Suggests that on the West-Central Transect inverteirates are sore abundant 
at deeper stations and fishes at shallower stations. Thus, it would 
appear that during the vertical transit of 240 s (from 543 to 783 a2) of 
trawling at Station WC6, relatively more fishes were taken at shallow 
Gepths and sore isvertebrates during the deeper ,art of the haul. This 
suggests that « somal change ccours somewhere between 550 and 78) = depth. 

NESS analysis was applied to all of the segafaunal invertebrates 
taken by trawl during Cruise III on the Central Tramsect, and Cruises IV 
and ¥ on the East and West-Central Transects (Pig. 4-31). There is very 
evident isobathic clustering, but Stations C9 and C10 stand apart. 
Reference to the cruise log for Cruise III revealed that in both cases the 
trawl was filled with a buge gud lump that prevented proper sampling. Is 
spite of the inclusion in the WESS of some stations where the trawling was 
mot successful, there are some reasonably good clustering with possibile 
zonal separations. Stations C5 and Ci! tend to reflect the Mesoabyssal. 
Stations WCi, EIB, EIC, £1, Elid, Ci, and WCS compare well with the Shelf- 
Slope Transition. Most of the rest of the stations appear to be horizons 
of the Archibenthal Zone with the exception of Stations CS, CB, WCT!, and 
WCi2, which are very likely Upper Abyssal, as their species lists also 
Gemonstrate. 

The bathymetric distributions of some of the dominant species of 
fishes and invertebrates found on the East Transect that account for the 
clusters shown above are displayed in histogrags in Figures 4-42, 4-43, 
and 4-55. Recall that the depth range of the £1 isobath is about 350 a, 
of E2 is 620 a, and of £3 is about 850 =. There is little overlap of 
isobaths by the dominant species, even though some species say have wide 
bathymetric ranges (note Dibranchus stianticous in particular). The 
Gecapods shown in Figure 443 appear to have sharply limited bathymetric 
distributions; bowever, it should be noted that the penaeid shriap 
Penaeopsis serrata lives at shallower depths in the Shelf-Slope Transition 
Zone, whereas Benthesicoyeus bartietti penetrates such deeper than the 850 
@ depth of the E3 series of stations. The carideans in Figure 4-53 on the 
other hand, bave distinctive depth limits that fall within the station 
Gepths shown. Essentially the same say be said about the brachyuran crabs 
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Figure 4-4). All invertebrates from Cruises III (Central Transect), 
IV (East Transect), and V (West-Central Transect). 5 
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Figure 4-42, Wumbers of individuals of four common fishes 


collected from the 15 isobathymetric stations of 
Cruise IV. All stations in each of the three groups 
are about the same depth (El series around 350 a; 

E2 series about 620 a; and the £3 series about 850 a). 
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Figure 4-43. Results of isobathymetric trawling during Cruise IV 
on the Eastern Transect. Histograms show the number 
of individuals of two penseid shrimp species wvpper 
pair) taken on three isobathe; the lower pair show 
the same discrete depth distributions of two caridean 
species at the various stations on the same three 
isobaths as shown above. Depths as in Figure 4-87. 
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Figure 4-44. Wumbers of individuals of two common brachyuran crab 
species collected from the 15 isobathymetric stations 
of Cruise IV. Depths as in Figure 4-87. 


shows in Figure 4-54. The few indiricuals of the very common Batbhyplaz 
typhla shown in the £3 series were -ery young individusls. The young of 
brachyurans are oftes founé is reéucec susbers at depths Geeper than those 
cccupied by adults. 

It bas long bees suspected tha: the chirostylié Droptycbhus sitiéus 
lives among the branches of the gorgostas coral Chrysogorgis agessizii. 
The concordance is their station and iscbathic distributions, as seen in 
Figure 4-45, lends credence to the belief. Also, the finding of « whole 
flat-backed lobsterette (Stereopas*'s soulpts) is the stomach of an eel 
(Synaphobraeschus oregoni) led to « debate as to whether the event was 
happenstance or a sormgal predator/prey relationship. The comooréance in 
their bathymetric and scumerical distributions seen is Figure 4~-% sakes 
the latter relationship plausible. 


Chi-Square Analyses 


A sumeary of the results for fishes of the iscbathymetric seapling on 
the Eastern Transect Guring Cruise IV is shown in Table &6. Sere we see 
& separation of the “starts and steps" for specios which forse the basis 
for the chi-squared analysis of sons! distribution discussed is the sext 
section. Results from Stations WC!! and 12 are added for comparison with 
& Geeper depth dan. 

Por detecting feunal boundaries we have utilised the method devised 
by Backus et al. (1965) and empleyed sore recently by Gage (1986) ia 
examining bathymetric sonation of the benthic fauna in the Rockall Trough 
south of the Wyville Thomson RFidge. In essence the sethod uses 
presence/absence Gata to plot the distribution of the sum of first-plus- 
last captures at between-station iotervals on « transect bheving « gredient 
of increasing Gepth. If indeed the sonal comcept is an scceptable way of 
éescribing bathymetric distribution, where areas of faunal bomogeneity are 
separated by narrow regions of specics change, upper and lower ligits 
should ccocur concurrently sore frequently than expected on the basis of 
chance. Comparisons were sade between expected values for collection 
intervals and those ectually cbheerved using the chi-square test and 
obtaining probability levels. The chi-squared valves, which cas be 
thought of as indices of faunal change for each depth interval, are then 
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Figure 4-45, The depth and station distribution patterns of « 
gorgonian coral end chirostylid decapod as shown 
in the figure from 15 stations of Cruise IV on the 
Eastern Transect lend further credence to the 
conclusion that the “nomguren lives in close associa- 
tion with the gorgoniar which builds its holdfast in 
the soft sediments. 
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Figure 4-<6. The belief that the eel preys upon the polychelid is 
reinforced by the concordance in their distribution 
among 15 stations of Cruise IV on the Eastern Transect. 
Note also that at most stations the prey is sore sbundant 
than the presumed predator. 
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plotted ageisst Gcpth on the abcissa. Peaks in the graph saerk depth 
istervals of saxiga is the rate of faunal change. Talleys on the graph 
are isterpreteé as being relatively bomogenteces, « fact that cour 
isobethymetric sampling tenéed to senonstrate. 

The chi-squared analysis of the distribution of fish species together 
with species recruitment curves are shown is Figures 4-%7 through 4-52. 
All of the peaks above the alpha line are sigzificast and indicate Gepth 
istervals of high species flex. Is other words, they sark the depth- 
locations of bowndaries between sones. The valleys on the other band 
positios the somes where the species composition of the slope is uenifors. 
Ge the Central Tramsect there are strom peaks at Gepths around #50-550 a, 
675-750 =, 1000 =, and 2200 ow (Fig. 4-88). These are close to those 
Gesignated as feunal breaks for the sorther=m Gulf of Mexico by Fequegnat 
(1983). Hote the corresponding upeweeps in species susbers is the 
recruite@est curve is Figure 4-87. Chi-squared and species recruiteesnt 
valees for fishes on the Western Transect are shows in Figures 4-89 and 4- 
50. Again there are peaks around 450, 700, and 1000 =, and deeper, det 
the latter depths ere sot reliable because of the lisited sgount of 
saupling at deeper depths on this transect. For the Easters Traensect, 
peaks cccur around 300, 500, 1000 and 2000 = (Fig. §-52); ageis, little 
sampling ccocurred at depths at or greater than 1090 «a. 

Results for the invertebrate chi-square analysis are presented is 
Figures 4-53 through 4-58. The chi-squared analysis of invertebrate 
species on the Central and Western Transects differs from that for fishes 
on these transects in that only one sajor peak is found on each transect. 
On the Central Tramsect the sajor peak lies between 850 and 1050 = depth, 
with sinor peaks at 650-700, 1350, and ome beginning at 2250 @ (Fig. *- 
5%). The recruiteent curve shows « weak increase at 625-650, « strong one 
at 775 a, one beginaing at 1000 a, and others at 1400 and 2800 @ (Fig. &- 
53). 

The invertebrate chi-squared values on the Western Transect are such 
more clearly defined than those on the Central Trensect at depths less 
than 1300 » (Fig. 8-56). The first peak is at 850 «, followed by « very 
stroug one between 700 and 750 =, & smaller ome at 1000 @ and another sear 
1300 =. The very lisited sampling at Gepthe greeter than 12750 or se & on 
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Figure 4+). Species recruitment curve for fish especies taken at a)! 


stations on the Ceatral Trensect. 
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Figure 4-46. Chti~equaered values for fieh species taken on the Central 
Trensect. Peake above aiphe line are depth tnterwalse of 
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Figure 4-<9%. Species recruitweent curve for fish epecies trewled on the 
Western Trameect. 


Figure 4-50. Chi-equered walees for fish epectes taken om the Weetern 
Treneect. 


Pigere 4-51. Species recrwiteeet cerwe fer fish species trewled of 
the Laeetern Traneect. 
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Figure 432. Ghi~equaered welues for fish species taken om the faesters 
Traneect. 
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Figure 4-53. Species recrutiment curve for invertebrate species travled 
from the Central Transect. Compare with Chi-square values 
belew. 
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Figure 4-54. Chi-equared valves for invertebrate species trawled from 
the Central Transect. 
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Figure 4-55. Species recruitment curve for all invertebrates travled 
om the Western Transect. 
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Figure 4-56. Chi-~equared analysis of invertebrate species trawled on the 


Western Transect. 
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Figure 4-5). Species recruitment curve for all invertebrat«s trawled 
on the Eastern Transect. 
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Figure +53. Chi-esquared analysis of invertebrate species trawled on the 
Eastern Transect. 
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this tremsect sake furtber analysis unreliable. The species recruitment 
curve bas very promownced increases that aid one in interpreting the chi- 


squared values (Fig. 4-55). 
For the Eastern Transect, the sajor faunal discontinuities are 


indicated for the 500 and 625 to 750-m depth somes (Fig. 4-58). The 
species recruiteent curve has the sost pronounced increase at about 625 = 
(Fig. &-57). 


Below we discuss the Gata obtained for the sajor isvertebrate groups 
collected by trawling. Species sccounts are provided for selected decapod 
crustaceans in Section 4.3.4. Distribution and life history descripticas 
are gives for selected individual fish species (rather than group) is 


Sections 4.3.5. 


Seventeen species of sponges were collected in the trawl. The five 
most abundant species were the small Polymastia g0) (329-2857 =), Thenes 
sp. (612-1203 =), Thenes sp. A (621-2504 a), Tethys sp. (612-1203 =), and 
Eyraloness sp. (479-1510 a). 


Ry¢rozoa 


Five species of bydrozoan polyps were collected in the trawl. The 
three sost abundant were Lytocarpis bispinoss (345-87! =), Eugenérive 
Sxinius (616-871 =), and Cladocarpus tenuis (616-629 a). 


Antipatbaria an¢ Cerianthbaris. Three undescridec species of 
Aptipatbaris and ome species of Cerianthid were taken in small sumbers 
from the upper slope. 


Aleyouaris. Thirteen species of alcyonarians were collected in the 
trawl. The sajority of these were gorgonaceas corals of which 
Chrvsogorgis sgassizii an¢ Acanelis eburnes vere most abundant. 
Coryveosorgia was found at 15 stations ranging in depth from 350 to 1170 a, 
ané Acapella cocurred at 11 stations ranging in depth from 600 to 2857 a. 


Actiniaria and Zoasthidis. Among the sea anemones the species 
Actinsuge losgicornis was by far the sost abundast. It bas a very wide 


Gepth range from 329 to 2500 = and a wide geographic range, being an 
important compomest of the upper slope fauna in the North Atlantic 
(Maciolek et al. 1986). 

loanthidians were common epizoans on pagurid decapods. 


Seleractinia. Seven species of stony corals were collected is the 
trawl. The sost sbundant of these were Deltocyathbus italicus (551-1203 


=); Carvophyiiis ambrosia caribbeans (775-1203 =); and Stepbanccvatbus 
Gindems (94-1510 a). 


4.3.3.3 Appeliga (Polychaeta) 


Sixty-five species of polychaetes were collected in the trawl. The 
two sost abundant species by far were the onuphid Byalinoecia tubicols 
(612-1510 m) and the eunicid Bunice poeg.cg (350-1064 =), followed by the 
ampharetiéd Isolde pulobelia (612-663 =), the polynoid Eunoe sp. A (474- 
1510 m), the sigalionid Eblersileanirs inciss (479-751 =), and the 
polynoié Bunce bubreobti (368-663 a). 


Bivalvia 


Forty species of bivalves were collected is the trawl. Fiftees of 
these species were represented by only ome or two ioc¢ivicwals, and only ‘2 
of the regaising 25 species were represented by 10 or sore individcusls. 
The gost abundant of the 12 were Propespussiugs sp. 4 (7TTS-1510 a), sp. C 
(612-2800 =), amd sp. D (336-1436 =); Apvegales cf. polites (345-1135 =), 
Apogontia cf. philippians (342 =), Litbopbags cf. antiliares (627-1203 =), 
ané Propeamussivs Ga))i (336-1436 2). 


Gastropocs 


Forty-five species of gastropods were collected is the trawl. Only 
eight species were represented by 10 or gore indivi¢uals. In fact 17 


species were represented by « single individwal. The sost abundant 


gastropod species were Leycosrriag tenoceras (774-1510 =), Buccinus 
capetae (612-964 =), Byalorisis gales (335-T7* =), Solarielis lamelioss 
(612-629 =), Gocorys sulosta (2078-2508 =), and Soaphander watsoni (329- 


3% a). 


Cephalopods 


Thirteen species of cephalopods were collected is the trawl. Most of 
the species were represented by one or two individuals, but five species 
are worthy of specific mention: Alloposus sollis (354-663 =), Bossis 
bubliai (342-621 =), Benthocropus januari (564-55! =), and Pholigoteuthis 
adami (627-1170 a). 


Scaphopoda 


Five species of tooth shells were collected is the trawl. The sost 


abundant species were Destalius perlongus, which has a wide depth range 
from 640-2800 =, Leevidentalius callipeplus that cocurs only st shallow 


depths from 345 to 368 =, anc Destalius circupcisctus, which occurs at 
intermediate Gepths around 840 a. 


One bus¢reé and sizty-three species of benthic and bentbopelagic 
crusteces an¢ other arthropoés were collected is the trewl from the sajor 
transects ané iscbathyswetric station-lises established in this study (see 
Table &-9). Fifty-nine species or 365 of the 163 species were collected 
for the first tise is Cruises Iv and ¥. Forty of the 59 species were 
éecapodés. Most of these were either galatbei¢ anomurans or brachyuras 
crabs, both of which Gowbled their species totals over those of the first 
three cruises. Several of these are either sew species or represent 
firet-tise collections is the Gulf or the entire westers Atlantic. 

About 793 of the arthropods were decapods (Table 4-9), and of these 
Apomwuera yieléeé the sost species, followed by the Carides. Although some 
Isopoda and Aaphipoda were collected with the trawl, the overwhelaing 
sajority of these crusteceass, sany of which are sew species, were 
collected by the box corer and are therefore discussed in the Macrofeuns 
section of this report. 

Whereas we observed from the first three LOL cruises that 53% of the 
arthropod species then collected extend their bathymetric range deeper 
thas the 1000-8 iscbath, an analysis of Gata from all cruises reveals that 
only 36% are found at or below this isobath. This sarked decrease say 
have considerable ecological significance. The principal sampling effort 
during Cruises IV and ¥ was directed toward isobathysetric station 
placement, i.e., stations were arranged along horizontal lines that varied 
in depth as little as possible. Moreover, sost of these isobathysetric 
station-lines (essentially borisontal transects) were run at depths 
considerably less than 1000 =. Since all of these depths were saapled in 
the three previous cruises without obtaining the firet-tise species found 
is Cruises Iv and ¥, it is suggested that the distribution of these 
species is best described as patehy. The patches are of unknown size but 
are probably related te local factors such as sedisent texture and 
chemistry. The existence of such patehes is best revealed by isobath 
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Megafeunal arthropods collected by 
III, IV, aed ¥ of the LGL study. 
the sumber of species from Cruises I-III only.) 


Table 4-9. 
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sampling. Seyond Gowbt these results are another exemple of the species- 


sample-effort curve, but it Goes sot follow that iscbathyswetric sampling 
below 1000 = would reverse the above percentages. It would sot be 
expected, for example, that suck sampling would e¢¢ substantial sunbers of 
species of suck groups as Srachyure en¢ Musids galatbeics whose sajor 
population cesters are knows to be shallower than the 1000-a@ isobath. 
Moreover, it is commonly believed that ecological comditions are sore 
eniforsly distributed below 1000 = thas sbove. And sost groups of 
mpegefaunal isvertebrates exhibit « sarked decrease is diversity wits 
increasing depth, as is soted later is this section. 


Pycnogonica 


Two species of pyonogonids were collected is the trawl. Only one 
individual of each species (Pallenopsia tréepani caraibica a>¢ Pallenopsis 
acoparis) was taken. 


Cirripedia 


Sixteen species in 12 genera of barnacles were collected is traw) 
sasples. Two species live attached to the carapace o1 crabs. Of these 


two Irilagais kKaempferi ipaequilaterais, which was found on three crab 
species (Chacellus filiformis, Acapthooarpus alexanéri, e2¢ Servos 
guinguedens), was such sore comson then Octolasmis gerronophilis which 
apparently occurs only om Geryos guinguedens. The four sost abundast 
species, aside from the above, in descending order were Yerrycs florigans 
(depth range from 328-750 =), Arcosealpellus portericagus iatonaus (éepth 
range from 326-750 =), Amiggoscalpellus semisculetus (depth range %65-2050 
=), and Yorum idioplax with « depth range of 750-1500 =. Only one 
specimen of Yerruos eughyets was collected in the west-central regions, but 
it proved to be a first record for the Gulf of Mexico. 


lsopoda 


Eight species of isopods were collected by the trawl. Of these only 
one species, Bathynomus giganteus (*79-1170 =) bas been described. There 
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were three undescribed species is the genus Aege S56 Ome Species “ech is 


the geners Circlaess. Meizertis. Bocizels, s=¢ Liropecs. The latter, 
Lirepecs sp. 205, was found to be & parasite of fist. 


dept 1 pote 


Eight species of amphipods were collected by the trawl. Siz of these 


were wadescribed species is the geners Apouys. Epizers. Duronys. so¢ 
Taletiionsis. while two were gives tentative identifications, Oetjcercises 


of. sbrasorem (1170-18480 =), ant Trigebizestons of. jomeirogire (1170-2057 
a). 


Samat opots 


Only ome species of stomatopot, Jouilis egentals. ¥es collected is 
the trewl. Only five tegividwals were taken free «6 single station (Cc! at 
329 =) of the Central Tressect. It is knows te be sere sbundest et 


shallower éeptrs. 


decapotes 


Belew we provide & sumeary Of the sajer groupe of Gecapeds. These 
sccounts are supplesested by representati.. species sccounts which can be 
found is Sections 4.3.4. 


Batestia:Penaeides. Thirteen species of benthoulc penseié shriaps 
were collected is this study. Penseopsis serrata vee by far the sost 
abundant peneeié species yielding 2696 individwals at 1! stations. The 
Gepths at 10 of these stations everage 375 & and the species was set found 
below %5 =. The species averaged 260 individuals at the shallow stations 
end only twe at the Geeper station (Fig. 459). It wae found os ai) 
three sajor transects. The population density of P. serrate ranged free * 
te 255 (average 138) per hectare at the shallow stations and was |! per 
bectare at 865 «@ where it coourred at caly one of 17 sampling stations of 
that average depth (Table 4-10). Perhaps « sore realistic view of ite 
abundance is the fect that overall it cocurred at only 398 of the 28 


Figure 4-59. Awetage quaber of individuals of selected decapeds at collecting etattons in the depth 
imterwale shown on sbhec tiene. 
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stations semplet withis its gGept® renge. The Grametic redection is its 
population is seem is Figure 4-10% Giber sore Getailet fects about the 


biclegy of Pepseopsis serrate say de fount in fection 4.34 of this 
report. 


Table 4-10. Comperioce of the five soet shendant peneeié species free the 
LOL ent Terfce stedies. 
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the sost compecsn shriaps os the sorthers Gulf slope since the chances of 
getting one or sore B. robestes within ite depth range are about two out 
of three trevis. Ite popeletion Gensity renges from | te 20 per hectare 
with a= everage of siz at those stations where it is fount. Beptbesiovmus 
bartietii wes third is abundance, bet only « total of 166 individwasls was 
eo) lected, but it 414 cocur at 20 stations ranging is Gepth froe about &75 
te 2050 =. The geneity of this species ranged free ' te 39 per hectare 
with an everage of five per hectare where it cocurret. Theses, although 5 
Darhietii ¢14 set prodece as sany iodividwals os Ff. serrata, it ¢i¢ coour 
at 693 of the 29 stations seapled within ite Gepth range. 4 sore Getalied 
treateent of the biclegy of Beptbesiorveus bartisiii sey be found is 


Section 4.3.4 of this report. Parepenseus jopgirosiris wee fourth is 
sbunéance with a total of © iedividwals, and it wis taken only at four 


stations bering a6 average Gepth of 175 &. Ite density ranged free ' te 
1S per bectere where found. Bypenopeneeus Gebilis wes represented by 69 
leédividwals collected at 10 stations ranging is depth froe 600 te 1275 


= The Gensity of this species renged only from ' te 14 per bectere. 
Although the ecteal susbers collected of . BE. gedilis 
are oot far epaert, the chances of optelaing one or sore of the latter 
withis ite Gepth range ere Sbowt one is fou, a compere’ with Detter than 
ome is 25 trewls for . 

The least sbungaent pemeeiés in the present collection ere Solepocers 
mecepins eses Bemipenseus carpesteri, the first is rare is the present 
collection because the shallowest LOL station is the Geepest record for 
the species, and Be oerpegteri — sot well represented is part because 
ite populetion saxigus is consiéercely Geeper (3300 a) than the deepest 
L4L statics. 

The genes Eypepopenseus 1+ represented is the collection by three 
Sibling species that have some overlap is their distributions bet bave 


marked Gifferences is population Gensity (Fig. 4-60). 


BatastiaiCaridges. Thirty-three ©: eles of carideas shriaps were 
collected ¢duriag the five cruises. Sine species were added to the list 
éuriog Creises IV end ¥. All were taken at depths less thas 1000 @ is 
beth the Veet Cestral and Eastera Transects. Two of the sire are 
eadcesoribed species, vis., a Bippolytid, Bribocaris sp. 4, taken on the 
West Central Tramsect at « Gepth of 1136 =, and « paleemoniéd in the genus 
Paleepopelia, which was collected om the same transect at Gepths of *79 
ané $22 =. ‘se eé¢itirs, we bave obtained first records is the Gulf for 
five other caridean species: the pandalid Beterccarpus jeevis ‘Cruise ¥ 
at 663 =); the crangonid Metecrapgos jecgusti asassizi (Cruise III at #5 
m); the corangonié Priopeerengon pectinates (411 five oruises at depths 
remging fros 613 to 1206'm); the processid Processes profunds (Cruise IV at 
367 = and Cruise ¥ at 368 =); and the palaewonié Periclinenes pandionis 
taken on Cruise Iii at « depth of 632 =. In addition we have taken both « 
new species of Stenopodides, Sponsilocoides 5. sp., and eight individuals 
of the very rare species Biohardias apinicincis- 

The gost abuedast of the caridean shriaps on the slope of the 
northern Gulf is Bepatocarcinus rotundus, which bas & wide bathysetric 
range from about 500 te 1550 = (Table 411). Ite frequency of cocurrence 
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Pigure 4-60. Average density (no./hectare of three sibling species of the genus Hymenopenaeus (penaeid 
shriap). 
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is also high bevine been collected at 34 of the 38 stations (895) located 
withis its depth range (Fig. 4-59). 


Table 4-11. Comparison of the five sost abundant caridean species fron 
the LOL and TerEco studies. 
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Over 3400 specimens of B. rotundus were collected in such a pattern 
as to produce «a bisodal curve of abundance, with one peak occurring 
between 565 and 750 = and the other between 1050 and 1500 = (Fig. 4-59). 
Ite saxigus population density of 334 individuals per bectare is found at 
1135 = on the Vest Central Transect; however, it saintains an average 
density of only 55 per hectare (0.0055 individuals/a). A sore detailed 
treatment of the biclogy of Bepatocarcious rotundus say be found in 
Section 4.3.4 of this report. 

There are four species of Nepatocarcinus that exist in the offshelf 
waters of the Gulf of Mexico. They display interesting bathymetric and 
geographic distribution. LOL collected two of the four species, viz., H. 
rotundus and B. ensifer; however, only six individuals of the latter 
species were taken. This is sot unexpected because ensifer ranges in 
depth from 1650 to 3750 = with « saxisum population near 2100 = (Pequegnat 
1983), which are depths LOL sampled only a few times. Although the 
geographic ranges of B. rotundus and B. ensifer (sibling species) overlap, 
their bathymetric ranges do not. However, the distribution of the other 
two species is such as to achieve quite effective isolation. Thus, the 


Gepth range of BN. cursor overlaps that of B. rotundus but it is lisited to 
the southeastern Gulf where the latter does not coeur, and whereas the 


depth range of B. acanthitelsonis overlaps that of ensifer, the two 
species do not compete because soanthitelsonis is lisgited to the 
southwestern Gulf. 
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Tee second sost sebuadast carideas is the sortbers Gulf is the 
pandalid Plesioniks boltbuisi (Table 4-11). Its bathymetric range extends 
from sbout 365 to 80 =. Sere it attains an everage population Gensity of 
30 individuals per bectare, with «& saxigus density of 334 per bectare oo 
the Eastera Tramsect at a depth of 600-620 = (Fig. 4-59). ‘There are four 
sidliags of P. bolthvisi is the collections, but they are sot so comsos. 
Tous, altbough Plesionixs scaptbonotus, teouipes, lomgipes, and e¢varésii 
ovevlap the bathysetric range of P. bolthuisi, they either have shallow 
populations centers or ccocur is larger sumbers is geographic parts of the 
Gulf that the latter does sot cocupy (Fig. %-61). The figure shows very 
graphically the predominance of P. bolibuisi is the sorthers Gulf. A sore 
Getailed treatment of the biclogy of Plesioniks bolttuisi say be found is 
Section 4.3.4 of this report. 

The glyphoorangoniés Glypbocrangos pobilis anc 9. sculests are the 
third apd fourth sost sbundant carideans on the upper and siddle slope of 
the sortherns Gulf (Table 4-11). These two species bave about the sane 
depth range (750-2058 =) and Go coour at tines at the same station, but > 
Sculeats bas & greater frequency of cocurrence, 625 of stations within its 
Gepth range as compared with 553 for G pobilig. In fact, G aculests bas 
&® such sore unifors distribution of population than pobilis in that its 
density ranges only from 1 to 76, whereas the latter ranges from 1 to 105. 
Were it sot for this latter density at Station 11 (1136 a) on the West 
Ceatral Transect, G pobilis would probebly be outranked by both aculests 
ané alispina. It is suggested that 9. pobilis in particular (perhaps 
other species as well) say bave developed a colony way of lifs. As in the 
case of the caridean genus Plesionika, Girphocrangon is polyspecific. The 
present collection contains four species: P. pobilis, sculests, alispina. 
and jopgleri (Fig. 4-62). Both 9. pobilis and aculeats seen to achieve 
highest everage densities in the same depth unit between 1150 and 1250 a, 
but pobilis is sore abundant to the west and soulests to the east. A sore 
Getailed treatment of the biology of Giyphoorangop aculestsa say de found 
in Section 4.3.4 of this report. 

The fifth sost abundant caridean is the pandalid shriep Parspandalus 
williai (Tedle 4-11). Its population density averages between 9 and 10 
per hectare in ite depth range of 250 to %5 =. Ite density ranges froa 3 
to 26; it bes « remarkable frequency of cocurrence, heaving been ca; tured 
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Figure 4-6). Average number of individuals per station of species in the genus Plesionika. Note 
depth intervals on abscissa. 
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Figure 4-62. Average density (no. /hectare) of four species of the genus Clyphocrangon and of 
Parapendaiue willisi. 
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at 10 of the 11 stations sampled in its depth range (Fig. 4-62). It 
appears to be somewhat sore commons on the Eastera Tramsect them on either 


the Cestral or Westers Transect. 


Apogurs. The snomsuran Gecapod crustaceans have five fanilies that 
have species found os the sortbers slope of the Gulf of Mexico. The 
Paguridee, as bermit crabs, are represented by four genera, one of which, 
Parepagures, bas six species of which two are sew to science. One of 
these, which is to be seamed Parapaguryus alapinos, is being described >y 
Dr. 8. Lemaitre. This species bas scot deen found east of DeSoto Canyon. 
The second family, Galatheidae, is represented by itbree genera, one of 
which, Phyl ladiorhyechus bas an undescribedspecies. This genus, first 
found on Cruise ¥, is ites first record is the Gulf. The other genera, 
Mupids and Mupidopsis, have been discussed is earlier reports. But Cruises 
TV and ¥ collected « sew species of Munidopsis (to be named “parascabrs"), 
first records for the Gulf, for Mupids sonpstricts so¢ Musidopsis 
babapensis, ané three very rare species: Mupigopsis spinoculais, first 
Gescribed from the Gulf but with only two specisens baving been collected 
Since from the Caribbean Sea (Pequegnat and Pequegnat 1981), Mupidopsis 
of. aries, ené Mupigopsis serratifrons. ‘The third family, Chirostylicae, 
bas two species in the Gulf--Jroptyohus sibidus se¢ Gastrophrobus 
Qpinifer. The king crab family Lithodidsae is represented by Lithodes 
egeesizi in the Gulf, and the family Porcellanidae by Porse) laps 


Peguridae. Ten species of bermit crabs were collected from the 
slope of the sorthers Gulf. The two sost abundant species in rank order 
ere Parapagurus pictus em¢ Parapecurus pilosinanus (Tadie 4-12). The 
third and fourth species in abundance, Parspagurus alaminos en¢ Pacurus 
rotundinagus, yielded about « quarter of the individuals of the two 
leaders. Parapegurus is represented by five species (503 of all pagurid 
species). Interestingly two of the five species are represented by « 
Single individual, so the two sost abundant and the two least ebundant 
species are siblings. Five Parspagurug species were taken at « total of 
33 stations but only one of those was on the Eastern Transect (Station B) 
while 16 were on the West Central and 16 on the Central Transects. Hinety 
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of the 102 specimens of PF. pictus were collected at eiget stations on the 
West Central Trensect of Cruise 7. The depth ranges PF. plotes extents 
from 342 to TTS =, and that of PF. pilosipapes from about 603 to 1409 «=. 


Table &-12. The sost esbundest epowurens os the slope of the sortbers Gall 
of Mexico as Getervined by LOL ant Terfce projects. 
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hocording to Lemaitre (1186), Parapagures (Srepaegurys) pictus 
prigeriiy lives syebictically with « large ectiaian that serves as « 
shelter for the berwit ered. The ectisian, Segartis, forss « sort 
peeudosbell that covers the isterior of the shelter. <A sisiilaer 
relationship is observed between Parspagurus pilosiganpus and soanthics of 


Galatheidas. Three genera of galatheids (rock crabs) were 
collected. Two of them are polyspecific: Mupids with nine species froe 
the sorthers Gulf slope, and Mupidopsis with 16 species. In general, 
species of Nupida tend to cooupy shallower depths than those of 
Munidopsis, but Munids microphthalas is an exception living at depths 
averaging 1400 =, whereas the sore typical species, Munids yalids, lives 
at depths averaging 605 =. Interestingly, the two sost sbundant species 
of Mupidonsis occur at about the same depths as the leading species of 
Munida (Table 4-12). 

The two sost abundant species of Mupids are BN. valida ent I. lonsines 
(Table 812 and Fig. &-59). Mupids vyalids fer ovteumbders all other 
species in the genus; in fect, sore speciaens were collected of it than 
all other galatheids combined. Ageia, after the first two leaders, the 


sexious cusber of totividwsls is the repelcing sine species is ''. The 
twe rerest species of Pepiés are ©. everpennt, taken only of the Veet 
Cestral Tremsect plies taken et EE om the stallow isctet® A sore 
Getaileé treatweent of the biclegy of Mesiés raliés say be fount is 
Seetics 4.3.4 of this report. 

The twe soet esbendant species of the genus Munigopsis are F. roberts 
ent FB. erigeceus. 4 sore Getalled treatment of the biclogy of Mupigopsis 
Cobests way be fount is Section 4.34 of this report. Over coe bentret 
individwals of beth of these species were collected is the progres, bet = 
sverege of only ‘3 tetivri¢wals of the remaisiog ‘4 species were 
ccllecteé-—-agaiz illustrating the typleal population Groep among #15) ings. 
The iscbathyswetric saapliag carried out of the Eastere Trensect Curing 
Cruise Iv collected Mupigepsis species that bad sot bees collected is the 
Gulf since being Gescribec, «4, EB. camebiarioras ‘Pequegeet anc 
Pequegest '97'). Five species coouwrred os the Cestral Treameect ant these 
alse ceocurred om both East and Vest Transects (these were the population 
eaters); three species were restricted te the Eastere Trameect, a1) were 
rare and distributed is the Caribbean; four species were fount only om the 
Vest Ceatral area; these also were rare an¢ Sot collected previcwsiy is 
the sortbers Gulf; tae *caaiaing four species of the 16 were found on both 
East and West or West Ceatral Tramsects bet were sot found on the Central 
Trensect. 

Eleven specimens of the third galatheiéd genus, Phyliadiorhyacbes. 
were collected at Station 6 is the Veet Coetral region et « depth of 66) 
= This is the firet record of the genus is the Gulf and it belongs te an 
unéesorided species. 

The fourth galethelé genus taken was Domepids (E. plete). tte record 
at Stetion 6 in the Vest Coatral region is « first for the LOL etedy. 
Station WC-6 is sear & seep ares, whieh say seeoust for beth 
Parliediortraehes em¢ Bupunida doing taken there and st no other station. 

Twe svecies of chirestylié ancweurens were collected in the progres: 
Dreetyobus ailidgus i* sore common, being coliecte’ from al) transects, as 
wes Gastrophrvobes apinifer bet is senlier suevern (Table *'2). The 
babite of the latter are enkeows, but 9. Sitigus is sseumed te live eniy 
on the gorgonian core) Chrrpogoruis. ⸗⸗ 12 éiscussed later. 
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Five specieens of the King ore® Litbotdes apessisi were collected is 
the progres enc all were Seventies. The species is suck sore commen is 
the westers Gulf and the etulte live ot Gepthe oot frequestiy sespled is 
this progres. Likewise the porcellenic ore Force) lems sigebelases ts rere 
is the collection because it generally coours at Gept he shallower thes 


sempled is this progres. 


Meorure The secrures Gecapots are represented is the LOL ool lectics 
by 'O species ts teree families: Pelpebeli¢es, Sephrepicee, snc 
Seyliariges (Table &-')). Diereompestis soulets. the sost sbentent of the 
secreres Gecepetes is this stedy, is treated is sore Getall ta Seetios 
3.34 of thle repert. Cruises IY ant 1 produced sows vralusble sew records 
ent scope sajer Leoresses ls suebers of tativiewsls of species aireety ls 
the collection. This was especially tree of Cruise IV (Easter Trancect) 
where (be nephropics heselbocaris caecs emt Thespasioche.es iaieecus vere 
takes for the firet tise ie the progres. The taking of three specieens of 
Thappastecbeies is pertiovlarly significant because they are the first 
complete specisens seen by these authors. Morecrer, the isobethy metric 
sampling of these two cruises sore than Gowbled the suaber of individuals 
of every secrures species except Derliares cheese), whic® is & species thet 
is SOTe CommOn St shallow Gepthe ie the weeters Gulf, eee Polyobeies 
Taligns, whiek Labebite suck Geeper waters Shes those seapled Le this 


progres. 


Table 413. The sost ebendast ecoreraes Gecepods on the slope of the 
serthersa Gulf of Mexico, as soted by the LOL and Terice 
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Dreekyers. There are 28 species of brechyures crabs sow is the LOL 
collection, and of these, |! were added by collections sade Curing Cruises 
Tv est ¥. Four of the |! are worthy of special seation--twe are 
wndesoribed species of the genes Creonomes, ant two are rare species; one 
inéividwsl of Derertgielis aretiog fount at Station WC-8 (479 &); ane tue 
inéividwals of one taken at Mation ED (628 =) anc 
the other et St.ties WC-4 (eear « seep ares at 663 «). It should be noted 
also that Gervos fepper) wes collected at Stations EIB (55 &) ane Ec 
(350 =) om tre Eastera Tremsect. This is likely the sortherneost 
extension of its range. 

The 28 breehyeren species are bathy metrically separable inte three 
groupe of emeqeal size: (1) thowee lite Ageptbocarpus aleranéri. 
Balnrnesios suzerds. Caliinecios similis, and others which are common or 
the shelf but spill ever cate the upper slepe; (2) « larger arcep led by 
ouch species os Delhrpias irphis. Benihochascos achgeiili. Rochinis creases 
ent Trighepeliacios Bebile that live on the slope above the 1000 « 
ieobeth; anc (}) the emall group led by Gervos guinguedens. Bomologenus 
resiraies. *6¢ & species or twe set eellected by the progres that 
penetrate be.ew 1000 =. This observation Gees sot contradict the 
conclusion thet brechywrene are Genisens of the shelf and upper siope and 
ere servers Ww Sigh levels of organic production. 

The five ceet ah dent brechyurans on the slope of the sorthers Gulf 
are listed te Table 41 


285 


Table 4-14. The five gost ebendast brechyuwren crebs collected by the LOL 
axé TerEco projects. 
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Bote also the Gistribution of Bathyplaz emt Bestbochasoos is Figure 4-55. 
These latter two species are treated is sore detail in Section 4.3.4 of 


this report. 


Composition Apunéance ans Bathyeetric Distribution of the Major 
Groups of Decaped Crustaceans ‘The penseié shriaps are the only group of 
Gecapoés that are sost sbundant in the shallowest Gepth interval shown is 
Figure 4-45 (328-423 =). The observed pattern is determined prisarily by 
Pepeeopsis serrate (see Fig. %~59). The galatbelids and dbrechyurans reach 
peak ebundance at stations lying in the depth interval, 5-750 =. These 
patterns are determined prigarily by Mupids valida (galatheid) and 
Bathyolaes tryphls (orechyuran), as shown in Figure 4-59. ‘The carides have 
& secondary peak at stations in this Gepth iaterval, bet the sajor peak of 
sbungance is found at stations is the 1050-1500 = depth interval. it is 
clear from on examination of Figure 4-59 that this bimodal patters is 


Geteruined by Bepatocarcinus rotundus. The secruran curve follows the 
abundance curve of the flatbecked lodsterette, Btereomastis sculpts. 


%.3.3-6 Pomomephora/ Vestimentifers 


Two species of pogomophorens, viz., Galsthealigus os. sp. (4% &) and 
Mepellibraecbis ep. (964 a) were taken by the trawl om the Vest~-Ceatral 


Tramsect at Station WC’ only. 
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Figure 4-65, Relative abundance (ave. no./station) of the major groups of decapods. 
Ake 
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8.3.3.7 Brechiopods 


Only two species of brachiopods were taken is the trawl, both is 
small sumbers Ecoopioss gerés was taken at « single station on the Central 


Transect (964 =), Platidis apomioides wes taken at two stations on the 
West-Central Transect at about 700 = depth. The latter is « widespread 


species that is sot sormally commons to 0.5. waters. 


4.3.3.8 Ecbipodermats 


One bunéred twenty-six species of megafaunal echiso¢deras were 
collected by trawling from the three transects. Forty-two of these 
species were collected for the first tise guring Cruises Iv and ¥. These 
were ¢istributed among the echinoders classes, as follows: 13 asteroids, 
1S ophiuroids, 5 echisciéds, 5 bolotburcids, and 4 crincids. Overall the 
ophiuroids and asteroids account for about 70% of all the echinoders 
species collected in the project (Table 415 and Fig. 4-64). 


Table 4-15. Total sumbers of the five classes of segaefaunal echinodersas. 


— — Ie. of Species Percent of a1) Echinoderms Species 
Oph iuroides a5 36 
Asterocidesa a1 32 
Rolotburcidéea 21 17 
Echinciéea 13 10 
Crinoidea ee 4 
126 100 
Asterciéea 


A total of 41 species of asteroids was collected during the five 
cruises. Apsong the 13 species that were collected for the first tinge 
during Cruises IV and ¥ were the rare genus Caygapostelis sp. and the 
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Figure 4-64. Total individuals collected of the five echinoderms classes. 
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species Circesstes americanus, ss well as Ofoptaster setosus snc 


Scleresterias cogtorts 
The five sost ehendast astercids are shows is Table 4-16 of which the 


leager is consiéered to be Brepbaster arenates because it was taken at 
suck « large sumbder of stations. 


Table &16. Abuedance of the five sost abundant asteroid species 
collected from the three sajor transects. 


Total Ho. of Depth Range 

Spesiee Seliested Shations om Trenpects 
Brephaster arenatus as 28 375-1800 
Pectipaster areciiis $3 13 ™65- TSO 
Terpephopaater echizuiatus 8 13 ™5- TSO 
Dijgabpaster fentatus 25 6 &65-2100 
Pauboneater jslerpediss a" 9 876-2100 


Ae shows is Figure 4-64, the esbundance of astercids is this project 
follows en irregular trend of imerease froe 328 = to srownd 1800 =, after 
whieh there appears te be a reversal of the tread. In part the latter 
reduction resulte frome the fect that the project's sampling effort did sot 
effectively cover the lower slope where an abyseal assemblage heaving such 
species as Driasier insignis. Benihopectes simplex. Ampheraster alaminos. 


ané Libopotester jalerpeding i# to be found. 
Although 61 especies of starfishes were identified is the Terfce 


project (20 sere than LOL), it is iateresting te note that exectiy 20 of 
the 61 reach saxiaus populetions either shallower or deeper than seapled 


in the presest project. 
Oph iuroiées 
Forty-f_ve species of ophiercids were collected by trawling in this 


project. This compares with 30 species of ophiurcids collected Guring the 
firet three erulees and 43 species Listed in the Terfce study. The 15 


*new* species of Cruises If and ¥ were distributed umequilly among the 
treamsects: eight were takes only on the West Central Tramsect, four only 
om the Easters Trassect, end three on both. The sajority (9 of the 15) 
were represented by « single ‘o¢ivicuws]) and that those three species found 
om both transects scoousted for « disproportionste one-third of the total 
tedivicwals takes. The siz sost ebundast ophiuroids is the project are 
listed is Table 4-17. 


Table 4-17. The siz sost ebuedant ophiurcid species collected from the 
three sajor trassects. 


Total Bo. of Mations Depth Range 


Seecies Seljestes § = =6Mhere Coliected om Iramsects 
Opbiernus aéapermus 9% 19 &23- 5 
Bathypectiours heros 211 18 615-2800 
Opbiochiton grandis 175 7 820- 850 
Ophiolipus ognesi iii 147 16 329- 625 
Amphiophiurs soulstilia 116 " 750-1880 
Amphilenia cf. ingolfiensis 892 3 750-2055 


Both Ophiernus adapersus e⸗ Balhrpectiours heros vere among the five 
most abundant brittle stars in the Terfco study. 

The abundance of ophiuretds bas « sarked bisodal characteristic with 
one peak around 600 =, which is probably determined primarily by Ophiernus 
edepereus, and the other such Geeper peak (Fig. 4-64) was probably caused 
by species of the genus Aporijenis- 


Ech inoides 


Thirteen species of sve-urchins were collected from the three sajor 
transects. The echinoiéd syecies were sost common on the Central Transect. 
where 6 of the 13 species were found (siz found only on that transect). 
Three species were found only on the Eastern Transect, two species were 


291 


restricted to the Vest Ceatral regions, and one species each cocurred of 
the Central and Easterc or om the Central and Vesters Transects. 

The sost abundant echisoid species is the present collections is 
Plesio¢ia¢ess aztilierug followed by Bopolempes fragilis am¢ Brissopsis 
alts (Table 4-16). 


Table &-'8. Total cumbers of the five sost sbundaent see-erchins trewvled 
from the sajor transects. 


Total Ho. of Depth Range 
— = Saliected Stations — —_ 
Pissiogiaégems antillarus T° 6 TS0-1500 
Bom lemess (reaiiis 17 ‘ u65S- TSO 
Brissopsia alte 9 3 328- TSO 
Aceste beliidifers 7 3 %65- T50 
Briasopsia >. 3 ’ 528- 423 


The totals shows is Table 4-16 are suall, reflecting the fact that 
the project's saapliag é¢epths were too deep toe get typical sumbers of 
Brissopsis and not extensive enough in deep waters to get representative 
nuabers of either Plesiogiagems or Phormosoms placenta placenta Also, 
the low suabers of echinoids (Fig. 4-64) is related in part te the fact 
that some species like Plesiodiageus anliliarus ee¢ Phorposs placentas 
ooour in isolated “berds*, as determined by benthic photography. 


Twenty-one species of sea cucumbers were collected by trewling is 
this project. These species were distributed very emequally among the 
transects-~-18 of the 21 species were found on the Central Trenmsect (10 
were found only On this transect); sine species were collected free the 
Eastera Transect (only one species was restricted te this transect); sine 
species were collected from the Westers or Vest Central Tramsect (only one 
species was restricted te this transect); and siz species were found on 


all) tremsects. Three of the four sost sbungant species were fount on all 
transects and a)] four were found on the Central Transect (Table 4-19). 
The flow from the Mississippi River soves westward ecross this transect 
where it Geposits some of its load of organic satter. This is isportast 
te the sea cucumbers found there ic that all are thought to de Ceposit 
feeters. 


Table &19. The four gost sbuendast bolothercié species collected free the 
three sajor transects. 


Total Ko. of Statices Depth Range 
eet een Caliestes Where Collected on Ireasects 
Mesctburia lactes 168 18 603-1170 
Molzeéis barbouri aa 1$ 880-2800 
Molpedie misculas ye , #36-2800 
Begthotyies traics 101 | 2050-2500 


As shows in Table &~'9 and Figure 4-645 the sea cucumbers tent to 
have both shallow and Geep assemblages. 


Cripeiées 


Six taxa of erimoids (four Gefinitive species) were collected is the 
project, four being added for the first tise Guring Cruises IV and ¥. The 
latter four, however, were found only is very small cuabers; bence the two 
post sbunéant species are the same as reported for Cruises I te iil. 

The gost abundant sow is Depocrigus bravia feliewed by Abelecrinus 


balaneides (Tedie &-20). 
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Table 8&2). Complete investory of crinciés cocllectet is the project. 


Demesrians brevis —8 7 t2r-3 bos 
Sie,ecriges Pe. ems ces 7 "5 t20-' 290 
Sarrometrs slope ? 3 S22- 663 
Serromeirs iiss " 2 $0- TTS 
Sarrometrs *. 1 jor ' ™ 
Coma tulica 1 61s 


4.3.3.9 Apeséinoes (Choréata) 


Guly one tediviedw) of ome species of sea squirt was collected le the 


trewl. Bebereiyeleiées endererages vee taken ot & Gepth of 2500 & on the 
Cestral Transect. 


8.3.4 DECAPD SPECIES 4COUES 


&.3.4.1 Beterples treble (4. Milee Sowerds, 188 Pently Goneplecicee! 
Distridetios 


The reaper ore, —— ome of the Soet aentert Geep- 
eee brechperemse ts the Gelf of Mexico (Pequeguet ant Goece 1970). It bas 
bees repertet free Sert® Carelios te Sresil, ant throughout the Gell of 
Hexioe Of the epper cc etieeetael slope (Pequegnet et a). 1971), Le Gepthe 
of 802 te O78 = (Powers ‘'97T). Ie the Straite of Flerigs, it ts 
restricted te water colder thas 10°C, an¢ Geeper thes 315 & (Sete 1985). 
Tt bee eeenliy bees fount ever sudey substrates (Sete 1905, Powers 1977), 
sltheegh Pewers teticeted thet it alee bes beeen taken free *oore) 
betteas.* Pewers was predebly referrieag te calcareous rebbdie, 
foresiaiferess, or send, rather thes reef corals, whieh would set de 
present et tbe Gepthe indicate. 

Dering the Ajeamings ervises. Balbraias irphis ~es the cumerioe) 
¢opleest ie the Geep Gell, beving been collected by beathic eelewer Le 
Gepths free S12 te HO & at Gensitios ranging free 16 te 15 per be, with 
the bigh-et Gensity ts Pequegnet’s (1907) Arebibentbal Leone, between O58 
ont 060 &. Pequegnet listed the Gepth of peak population Gensity for 
Dathryelas Lrphis e2 being 550 &. Specieens apperentiy contesinated by 
petrelees free seteral cL) seepe beve been Geseribed 8 commen by 
Pequegneat ané Chace (1970). 

Deriog thie progres, Balerelas byphis wee Collected of 41) Five 
ereiees, et depths rengiag frome 366 te 1,478 @ (Fig. 4-65). Specteene 
were taken oo the Contral Traenseet free t7* te 1,438 a) of the Eesters 
Traseect free 066 te 1, 17TO | O@ the Veeters Trensect free 654 te O28 a; 
ant on the Veet Contral Transeet free S64 te TS! «. 


Measurements 
Dabhrplas Srphle sales collected Guring the Alamines cruises reached 


28 ee (cerepece width); females — — 25 oe, with ovigerous speclaene 
froe 6 te 22 of ie whet taben le fageet, Soveeber, ant Deceeber. 
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circles). 


Figure 4-45. Locations where Bathyplaz typhis were collected (closed 


Crabs takes Guring this progres bet « enisodal, dell-abeped curve of 
Sise frequencies (Fig. 4-664) total of 58! individuals was seasueret. They 
renged between '' an¢ 32 oe ic width, end averaged 20.4 on. Soth sales 
and females bed sialler widths (Fig. 4-67). Ovigerous fesales everagee 
22.9 wm, withis « renge of 18 te 28 ae. About one-fifth of the feuales 
collected (49 out of 273) were ovigerces. Son-covigerous fesales ranged 
from 10 te 3! am is widte, with « seas of 20.3 ae. Males everaged 15.) an 
wide, withis « range of 11 te 32 am. The size distribetion of individwls 
remained very sisilar frome cruise te cruise, without apparest coberts or 
age cless peaks or seasonal trends (Fig. 4-68). There was « positive 
lisear correlations (r « 0.95) between the logs of width and wet weight 
(Pig. %-668) for all specimens together. Weights ranged froe 6.3 te 116 
&. wit « sean of 2.9 «. 
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Figure 4-66. Frequency bistogras (A) and sizse-weight relationship (8) 
for carapace widths of Bathyplax typhia ‘all stations 


pooled). 
BATHYPLAX TYPHLA 
— — —— 
— so 
- C+ 
o 0 = x0 «0 


Figure 4-67. Median size (dark vertical bars), 25th ané 75th percentiles 
(boxes), and approximate confidence intervals (whiskers) on 


carapace widths of Bathyplaxz trpbis (emall equares sark 
outliers). 
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Figure 4-66. Frequency histogrags for carapace widths of Bathyplaz 
typhia from individual cruises. 


5.3.4.2 Beptbesicyvms bartletti (Seith, 1862 Family Peneeicee) 
Distributice 


Bestbesicyeus bartietti, Bartlett's short-borsed praws, bas bees 
collested on both sides of the Atlastic Oceans, is the Pacific, and is the 


Caridbeas and Gulf of Mexico, although there is some question about its 
presence in the eastern Iodo-Pacific (Crosnier 1978). It appears te be 
exclusively benthic, seldom if ever venturing such above the dbottocs 
(Wenner 198), Pequegnat an¢ Chace 1970). Its depth range is the Caribbean 
ang the Gulf Alaginos collections was between 73! anc 1,773 s. Some 
specimens say beve been taken by the Blake at 1,934 and 2,06 =, although 
Pequegnat acd Chace (1970) questioned the esuthenticity of the deeper 
record. Pequegnat (1983) indicated « depth range of 700 to 2250 = is the 
Gulf, with a populations peak in the Upper Abyssal Lone sear 1050 a. 
Wenner (1960) noted an early record of Bestbesicveus bartietti fros 5,777 
Ss, duet ber collections os the U5 Atlantic continental slope produced 
relatively few speciaens shallower than 1,000 =, or deeper than 2000 =. 

During this progres, Bentbesicrveus bartietti was collected on a1) 
five cruises, at depths from 7% to 2,078 = «@ (Fig. 4-69). Specisens were 
taken on the Central Tramsect from 802 to 2,075 a; on the Eastern Transect 
from 834 to 1,170 a; om the Western Transect froe G28 = to 1,413 a; and on 
the West Central Transect from 7% to 1,206 «a. 


Measurements 


Benthesicveus bartietti collected on the continental slope of the 
Middle Atlantic Bight by Wenner (1970) ranged between about 7 snd 30 oe in 


carapace length (from the posterior sargian of carapace to the base of the 
rostrum). Males were slightly smaller than females (means « 19.9 ae and 
21.5 as, respectively). Females over 20 ee long with ripe goneds were 
present at various tises of year, but the saaple sise was too small to 
Getermine if breeding tock place seasonally or throughout the year. 

In this study, 95 measured specimens of Benthesicoyveus bartietti were 
from 6 to 27 am in carapace length, with « sean of 19.4 an. The fesale 
sice range overlapped the gale sise range at both ends (Fig. 4-70). 
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Figure 4-69. Locations where Benthesicoyvaus barteletti were coli. ctec 
(closed circles). 
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Figure %~70. Median size (dark vertical bars), 25th and 75th percentiles 
(boxes), and approxigate confidence intervals (whiskers) on 


carapace lengths of Benthesicymus barteletti (small squares 
mark owlliers. 
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Males were between 12 an¢ 22 am long, with «a wean of 13.3 aa. Females 
averaged 19.4 in length, withis a range of 6 to 27 as. The overall size 
frequeacy distribution showed so cbvicus coborts (Fig. 4-T!A), but sazple 
size on each cruise was inadequate to detect seasonal trends (Fig. 4-72). 
There was « positive linear relationship (r = 0.97) between the logs of 
weight and carapace length (Fig. 4-718). Weights ranged from 0.3 to 8.0 
graas, with a seas of 3.4 g. 
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Figere &-T!. Frequency bistegres (4) and sice-welght relationship (8) 


for carapace lengths of Bepibesisveus barieistii (2): 
stations pocied). 
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Figure &-72. Frequency histograms for carapece lengths of Benthesicynus 
barteletti from individual cruises. 
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&.3.4.3 Beptbocbasces scbeitti (Mthbes, 193! Family Porteniécse) 
Distridutics 


Seheitt's besthic portunié, Bestboobascos scbuitti, was thought to be 
es enéenic species is the Gulf of Mexico (Pequegeat and Chace 1970, 
Pequegeat et a1. 1971). Sowever, there is « single record of f soutbers 
Sew England (Wigley end Messersnith 'y76, frome Powers '977), and seny 
recorés from the Straits of Florigsa is water from 183 to 366 = deep (Soto 
1985). Withie the Gelf, it bas bees collected from the Dry Tortugas to 
the sortbers Gulf, withis « depth range of 200 te 650 =. Its saxiaus 
population Geasity cocurs sear 400 = (Pequegnst 1983). It thus inhabits 
the Shelf/ Slope Trassitions ead Archibesthal tones Gefined by Pequegnat 
(1983). Densities reported by Pequegnat and Chace (1970) were from 2 te 
80 iedividwsals per bectare. Besthocbascos prefers aud and siilt-clay 
substrates (Powers 1977). 

During this progres, Besthookascoos sobeitti was captured on 211 five 
cruises, at depths clustering arownd the 500 = isobath and extending fros 
329 to 840 « (Fig. 73). Collections at 75! = and 8450 = represent 
substantial depth range extensions for this species. Specisens were taken 
om the Central Transect from 239 to 632 a; on the Eastern Transect fros 
366 to 840 a; on the Western Transect at 342 &; and on the Vest Central 


Tramsect froe 368 te TS! «a. 


Measurements 


Immature Bepthoohasoon sales and females were collected from March 
through October ¢uring the Alaginos cruises (Pequegnat and Chace 1970, 
Pequegnat 1983), although their size was sot reported. 

During this program, 305 seasured speciaens were from 12 to &% as is 
carapace width. The size range of females was siailar to that of the 
males (Fig. 474). There was only one ovigerous female collected, 59 as 
wide. Non-ovigerous females were from 12 to 65 an wide, with « sean of 
504 as. Mean width for sales was 26.9 am, within « range of 1! to &% aa. 

Two peaks were evident is the overall size frequency distribution 
(Pig. 4<754), suggesting the seasonal passage of cohorts or age classes, 
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Figure %&-73. Locations where Benthboohascos achbeitti were collerted 
(closed circles). 
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Figure 4-745. Median sise (dark wertical bare), 25th and TSth percentiles 
(boxes), and approximate confidence intervals (whiskers) on 


carapece widths of Benthochascon sobeitti ‘small squares 
mark outliers). 
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Figure 4-76. Frequency bistegress for carapece widths of Denil hboohasoos 
eobeiiti from individual ervises. 


or size-specific sex Cifferesces. Specieene taken on Cruises Il anc It 
(april 190% ent Mey 1905) were lerger thar those collected of Cruises ITD 
end T (Sevesbder/Decesder 1984 aac Jame '5955) (Fig. &-T6). Most 
intiviewsls collected Guring Creise Ill ant 4 collections were betweer 2D 
sot *° os wide, whereas Cruise Il and IV collections were Goelested b>) 
specieens free & te 6° as ls wicte. 

There wes & poaitive liseer correlation ir « 0.99) between the leg of 
speciaes witth enc weight (Fig. &-TSE) for all specieene together. 
Velgete renget free O2 te 05.7 g, with s weer oo 84 @ Larger epeciaens 
were Cleprepertionstely beaery, perbepe af — result of lecreasiog 
caleifieostion se¢ Geeresesing welt frequency, of Le coneeee is other 
crusteceans. 

Gne possible explemetion for the ¢ifferences between cruises would be 
the ability ef lerger specieces (e.g. thoee greater thas 60 oe le vlete 
te eecape captere, prepoesed by Pequegeaet enc Chece (1970). This fecter 
copbioet with of e=ewal spring reoruitecest, could '* responsible for an 
spperest fall ¢leeppeeranmce of large fice classes free collections. Large 
specleete--sielliar te theese taken Le the spring of Creiees Il aed I~ 
sight bere grown enough by sumeer te erelé capcure Gering Cruises Ill af 
¥. Intividwsals thet were sewly reeruited te the epring Sight bere been to 
smell te be taken Of Crelees Ii eed IV, bet could beve been large enought 
te be Weleerediec te the eet by seneer. 

Seowevrer, the presence of seep seell tedividwels is the 
Bovember/Decesber semple (Cruise Ill) is preoblesetionl, and iaplies sor» 
thee One eomee) peak of reeruitecest. This scheme is presente! only as « 
bypethesi«a for further exesinstion, and alternative hypotheses (e¢. beery 
eéult sortelity, emigretion, seasonal <i fferences saong transects, or 
segregetion by Sen OF Slee Claes) are alee pleeeibie bet beve set pet been 
etam inet. 


4.3.4.4 Giypbeoorepecs eculests (4. Miloe Eéwerds, 188! Pasily 
Giypoocrang?s 2: tae 


Distridutios 


The sharp-spieet arsoret shriap, Sirpbocremens aculests, 12 * widely 
Cietribetet Geep-see cericees, renging from the weetera Atlantic (Deleware 
te Brasil), tee Straits ef Fleriés, the Gulf of Hexice, and the soutbers 
Caribhees (Pequegnet ent Ghece 1970). Pequegmet et al. (197!) noted thet 
it wes far sore ehbentest is the weeters Gell thes the easters Self, anc 
typical of the epper costizental slope, withis the Upper ibyseal Looe 
(Pequegeat 1983). It bas bees reported free gepthse of TH2 te 1.767 a, 
wit) a= epperest ebhuendence saxieus around 1150 «& (Pequegnet 190), Seltmetes 
197't). IR Bae beam taken over various bettoe types, tecleding gray cone, 
yellew cose, Giebigeriasg cove, get of various coolers, clay, fize sent wits 
dleck specks, forams, ete. 

Gizpheeremaes eoulesta wes collectet Guring this progres of 41) five 
oreiees, et depths rengiog froe TS! te 2.857 @ (Fig. &TT). The letter 
represents e Gepth extensions of aleost ','100 & over published reports. 
Specimens were taken on the Central transect free 94 te 1,510 a; om the 
asters Transect free 612 te 2,857 a; on the Veeters Transect at 6256 a; 
ant on the Veet Central Trassect free TS! te 1.206 a. 


Specisens of Giyphesrapages aculeaia taken Curing the Alaminos 
cruises were between 5 ant 3) oe in carepece length, excleding the roetrvs 
(Pequeqnat and Chece 1970). Ovigerous feeales were collected io suguet 
and Sovember, and were et least 20 oe long. The Alapings speciaens free 
the Gulf of Mexlee were sealler thas sany that beve been collected ie the 
Atlantic. Selthete (197!) exemioed « large suaeber of speciaens free 
various locations, ené seasured ovigerous females at 1% to 8) ae carapace 
length, iecleding the rostrum The largest wale Belthuls seasured wae — 
ee in carepece length, including the rostrus. 

During this progres, 268 seasured specimens of Glrphocranges aculeats 
were betwees 5 and 3! as in carapece length, excleding the rostrue (Fig. 


Figere 4-77. 
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Frequency bistegres (4) and size-weight reletionsbip (3) 
for carapece lengths of Gizypbesranae’ acuisatas ‘*)) 
stations pooled). 
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&-TG4). There were So cbvices Ledivi¢uwsl peaks representing seperste 
coberts. Female lengths overlapped the sale length range at doth encs, 
ant ovigerces females were, on the everage, considerably larger then were 
noe-origeroces females or sales (Fig. *-79). Sbout « fourth of the fesales 
collected (33 cet of 126) were evigerces. Sean length for ovigerces 
females was 244 os, withie « range of 14 te 3) oe. Meee Length for son- 
origerces females was '7.) oe, withis « renge of § te 3’ am. Males were 
between 'O ant 22 oe Lome, with « seen of 15.9 oe. Be clear seasons! 
Cifferenoes Le size were soted (Fig. 4-80). There wae & pewitive linear 
correlation (r « 0.99) betwees the logs of weigh: sed carapace lLengts 
(Pig. &-TOR) for all epecieens together. Welgete ranged free 0.4 te 4.7 
&, wit & ween of ) «. 
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Figere 4-79. Medien sice (Gark vertical bers), 25th ant TSth percentiles 
(bemes), ané approxiaate confidence intervals (whiskers) on 


carapace lengths of Glyphocremgos aculeats (snall squares 
sark outliers). 
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5.3.5.5 Munids valigs (Suith, 1683 Family Galatbeidcse 
Distributica 


The lomg-armedé cred, Mupids valids, bas been collected along the 
Atlantic coast from Sew Pagland to Florida, at sany locations is the Gulf 
of Mexico, and is the soutbers Caribbean and the coast of Colombia 
(Williems and Wigley '977). It bas been taken swarming sear the surface 
(0-9 =), but bas been Gescribed sore commonly from 90 to 1823 = (Pequegnat 
and Chace 1970, Williams 1964). There is also a collections record fros 
2,297 = (Wenner, unpub. as.). Its saxigue population density in the Gulf 
bas been reported at 650 =, in the /rohibentbal Zone (Pequegnat 1983). 

During this progras, Mupids valida was collected on all five cruises, 
at depths ranging from %64 to 1,170 ao (Fig. 4-81). Specimens were takes 
on the Central Transect froe 474 to 850 a; on the Eastern Transect fros 
612 to 1,170 a; om the Western Transect from 654 to 828 =; and on the Vest 
Central Transect from %64 to 774 a. 


Measurements 


Mupida valida is the largest species of Munids in the Gulf of Mexico 
(Pequegnat and Chace 1970). Specimens collected during the Alasisos 
cruises ranged from 9 to 33 em in carapace length. The smallest ovigerous 
female was 2) am long, taken in November. Other collections have produced 
ovigerous females almost year-round (Williams 1964; Wenner, unpub. as.). 

In this progras, 516 seasured specisens ranged from 6 to 37 as is 
carapace length, with the iargest sumber of specimens between 10 and 30 as 
long (Fig. 4-824). Females overlapped sales in length at both ends of the 
size range (Fig. 5-83). Omly eight of the 307 females seasured were 
ovigerous. Mean length for ovigerous females was 22 aa, within a range of 
11 to 33 am. Nom-ovigerous females were between 6 and 37 am long, with «a 
mean lengir of 164 om. Males averaged 15.7 aa, and were between 6 and 36 
me long. The overall size frequency distribution formed «a bisodal curve 
as @ result of « large sumber of small specimens (10-15 am long) having 
been collected during Cruise ¥ (June 19865) (Fig. %-84). There was a 
positive linear correlation (r « 0.99) between the logs of specisen width 
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Figure 4-81. Locations where Fupida valida were collected (closed 


circles). 
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Figure 4-62. Frequency histogram (A) and size-weight relationship (B) 


for carapace lengths of Mupida valida (all stations 
pooled). 
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Figure 4-c3. “scien size (dark vertical bars), 25th and TSth percentiles 
(boxes), and approxigate confidence intervals (whiskers) on 


carapace lengths of Mupids valids (small squares sark 


outliers). 
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Figure 4-88. Frequency histograms for carapace lengths of Munids yalids 
from individual cruises. 
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and weight (Fig. 4-828). 
mean of 3.9 «. 


Weights ranged tecween 0.' and 33.3 g, withe 
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4.3.3.6 Munidopsis robusta (A Milne Edwards, 1860 Family Galatbeicee) 


Distridutiocs 


The robust spiny-tailec crab, Muni¢opsis robusts, bas been reported 
througbout the Gulf of Mexico, the western Atlantic, the Straits of 
Floridéa, and is the soutbers Caribbeas (Mayo 1974, Pequegnat and Chace 
1970). In tbe Gulf, it bas bees collected from depths of 110 to 1000 a, 
isbabitiag the Shelf/Slope Trassitios asd Archibestbal Zones, with « 
population maximus at about 500 = (Pequegnat 1983). 

Durisg th‘s progras, Mupidopsis robusts was taken on Cruises 2 
through 5, is dep bs ranging from 342 to 736 = (Fig. 4-85). Specisens 
were captured on the Central Transect from 346 to 7%7 a; on the Eastern 
Transect from 366 to 627 a; om the Westerns Transect at 342 a; and on the 


West Cestral Transect from 423 to 7% a. 


Measurements 


Mupidopsis robusta specimens collected during the Alaginos cruises 
were between 7 and 20 am in carapace length. Ovigerous females between |) 
an¢d 20 am lomg were present in August and November. 

Specimens measured during this program were sisilar in size to those 
collected during the Alaminos cruises. Tre 81 individuals seasured were 
between 10 and 20 am in length, aad averaged 15.4 a2 long. Their 
frequency distribution was wunisodal, with the greatest suaber of 
individuals between 14 and 16 wm long (Fig. 5-864). lemales tended to be 
Slightly larger than did sales (Fig. 4-87). Mean carapace length for 
ovigerous females was 16.6 aa, within a range of 1% to 19 am. WSon- 
ovigerous females averaged 15.3 om in length, and were betweeen § and 20 
me long. Males ranged from 7 to 19 am long, with a sean of 14.7 as. There 
were Bo obvious seasonal differences in length frequency distributions 
(Fig. 4-88). There was a positive linear correlation (r «= 0.93) between 
the logs of specimen width and weight (Fig. 5-868), although sealier 
specimens were proportionately heavier per unit length Mean weight was 
3.0 g, withia « range of 0.4 to 5.8 g. 
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Figure 4-85. Locations where Munigopsis robusta were collected (closed 
circles). 
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Figure 4-8. Frequency histogras (A) and sisce-weight relationship (8) 


for carapace lengths of Munidopsis robusta (all stations 
pooled). 
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Figure 4-87. Median size (dark vertical bars), 25th and T5th percentiles 
(boxes), and approxigate confidence intervals (whiskers) on 


carapace lengths of Munidopsis robusts (seall squares sark 
outliers). 
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Figure 4-88. Frequency histogrags for carapace lengths of Munidopsis 
robusta frome ‘:dividwal cruises. 
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3.3.4.7 Semstocarcizus rotupéus (Crosnier & Forest, '973 Fasily 
Sematocarcin: ése) 


Distridutics 


Sepatocarcinus rotupéus, the threat-footed shriap, was sot separated 
taxonomically from EB. cursor, « closely relateé species, until 1973 
(Crosaier and Forest 1973). Therefore, descriptions of BE. cursor pricr te 
that date way refer to either (or both) species, as well as « third (&. 
africapys) sot <¢iscussed bere. 

Bepatocercious rotunpéus is « very widely distributed carigean is the 
Caribbeas ané Atlantic. It is known from depths of 330-38 = to 1280 = 
(Crosnier anéd Forest 1973), baving bees collected is the soutbers 
Caribbean, the Gulf of Mexico, along the coast of Sowth Aserica, and the 
southwestern Atlantic coast of the United States (Williasgs and Wigley 
1977). 

Specimens collected in the Gulf of Mexico during the Alapinos cruises 
were taken across the upper continental slope from 512 te 1,829 a, with « 
population density peak in the upper portion of the Upper Abyssal Lone, 
near 1,050 @ (Pequegnat et al. 1971, Pequegnat 1983). Bempatocarcinus 
roetungus was the sost abundant and widespread cariéean collected. 

During this progres, Nepatocarcinus rotundus was collected on a1) 
five cruises, at searly every station between 500 @ and 1,000 a, and 
spanning « depth range of 521 to 1,510 @ (Fig. 8-89). Specisens were 
taken on the Central Trenmsect from 603 to 1,510 a; om the Eastern Transect 
from 612 to 1,170 a; om the Westerns Transect from 654 to 1,413 a; and on 
the West Central Transect from 521 1c 1,206 a. 


Specimens of Nematocarcinus rotupgus taken Guring the Ajaginos 
cruises were between 9 and 27 Ge carapace length, with the smallest 


ovigerous female 20 ee long. Ovigerous feaales were collected Curing 
duly, August, and November. 

During this progras, 1,060 measured Bepatocarcinus rotundus were 
between 9 and 30 ge in carapace length, and averaged 19.' ae (Fig. 904A). 
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Figure 4-89. Locations where Besstocarcinus rotunpéus were collected 


Figure 4-90. 
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Frequency bisteogres (4) and site-weight relationship (8) 


for carapece lengths of Begatocarcinus rotunégus (ai) 
stations pooled). 
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There wes little ¢ifference is the size renges of sales anc fenales, 
although sales Gi¢ tent to be slightly smaller tha fesales (Fig. 4-91). 
Ovigeroes females everaget 2'.. oe long, ent renged between 10 ant 29 os. 
More than balf of the fenales seasuret (25% cut of 543) were ovigeroces. 
Boo-ovrlgeroes females bet & sean carapace length of 18.7 ae, withis « 
renge of $ te 30 ae. Males were between § anc 28 as long, with « sean 
leagt® of ‘7.1 am. There appeared te be « Dreak is the frequency 
Cistribetiosg sear 20 gs, which ooulé also be seen is the crulse-dy-cruise 
size frequescy ¢istribetiosn graphs (Fig. 4-92). The break was probdebdily 
Gue te sise Cifferences between ovigerous an¢ Son-covigerous fesales. 
There was & positive linear relationship (r «= 0.95) between the logs of 
weight ent carapace length (Fig. 5-908). Mean weight was 5 g, withis « 
reage of 0.1 te 11.5 ¢. 
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Figure &-9'. Median sise (Gark vertical bars), 25th and TSth percentiles 
(bemes), and approziaste confidence intervals (whiskers) on 


carapace lengths of Bepstocercinns rotupéus (small squares 
ork outliers). 
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Figure 4-92. Frequency histograms for carapece lengths of Nepatocarcinus 
rotuné@use from individual cruises. 
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5.3.4.8 Pepeecpsis serrate (Bete, 188) Fasily Penecicee) 
Distridsticos 


The big-eyet strisp, Peseeopeis serrate, is the most sbuntdant Ceep- 
water peneeié is the Gulf of Hexico, being especially common sear the 
upper etge of the comtizestal slope (Pequegnesat ant Chace ‘970, Pequegzat 
et al. 1971). Large sumebers beve bees takes ic the De Sote Canyou is 
water about 370 s deep, and of f the Bic Grande (about 275 = deep). It is 
founé is the subtropical Atlastic sorts of the equster, from the Caribbeas 
te South Carclios, and along the west coast of Africe. Pequegnat (198) 
Gescribet it as present is the Alapings seuples from 200 to 550 & Gepths, 
wit e populatice peak is the Shel f/ Slope Tramsitics Lose at 300 =. 

Dering this progres, Pepeeopsis serrats wee collected on a1) five 
orvises, withie « fairly sarrow Cepth range: froe 329 te 64 @ (Fig. & 
93). Specieens were takes on the Central Transect froe 129 te 3% a; oe 
the Eastera Tramsect frome 345 to 366 a; of the Westera Transect at }42 a; 
and on the West Central Tramsect from 368 te S64 a. 


Measurements 


Specimens of 520 Pepeeopsis serrate seasured in this progres ranged 
from 6 te 32 am is carapace length (Fig. %944). The overall sice 
frequency ¢istridvtion formed a bell-shaped, emisodal curve. Mean lengts 
was 19.) om. Males tended te be somewhat smaller than ¢id females (Fig. * 
9), amt females echleved greeter gaxiaus sices. Mean )+ngts for females 
was 2).' om, within « range of 12 te 32 om. Males were between 12 and — 
ee, with & seen length of 19.3 ee. Se obvious seasonal *reds in size 
frequencies were evident (Fig. %-96). There was @ positive iiseer 
correlation (rf « 0.89) between the logs of specieen length and weight 
(Fig. 8948). Mean weight was 6.0 g, withio « range of 0.2 and 13.2 «. 
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Figure &-93. Locations where Penseopsis serrata were collected (closed 
circles). 
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Figure 4-94. Frequency bistoegras (A) and size-welght relationship (8) 
for carapace lengths of Penseopsis serrata (all stations 
pooled). 
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Pigure 4-95. 
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Median size (dark vertical bars), 25th and 7T5tii cerentiles 
(boxes), and approrimate confidence intervals (whiskers) on 
carapace lengths of Penseopsis serrata (small squares sark 
outliers). 


Corepece Leagth (ma) 


Peneeopsis serrata 
Cr etse tt 10 + Cretse ttt 
8 - 
‘ 
&- 
4 
2- 
7 0 — V F J 
20 0 10 20 10 20 
Cerepece Leagtt (am) 
2 - Creise ¥ 
o 
to 
0 _ 
20 «0 0 10 20 pe) 40 


Cerepece Leagth (am) 


Frequency histogrags for carapace lengths of Penaeopsis 
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5.3.5.9 Plesionika boltbuisi (Crosnmier & Forest, 197 Family Pandalidcae) 


Distributions 


Boltbuis's pandali¢ shrigp, Plesioniks boltbuisi is a widely 
Gistribduted caridean that has been collected on the west coast of Africa 
in water 500 a deep, and in the sorthern Gulf of Mexico between 579 and 
66% = (Pequegnat and Chace 1970). It bas been described as the most 
abundact deep-water pandalid in the Gulf above 800 = (Pequegnat et al. 
1971). Pequegnat (1983) ascribed a depth range of 500 to 900 = to 
Plesion‘ka boltbuisi, with a population saxisum in the Archibenthal Zone 
at 650 a. 

During this program, Plesioniks boltbuisi was collected on all five 
cruises, within a depth range of 366 to 871 = (Fig. %97). Specisens’ re 
taken on the Central Transect from 474 to 850 =; on the Eastern Transect 
from 366 to 871 #; on the Western Transect at 65% s; and on the Vest 


Central Transect from %64 to 774 a. 
Measurements 


Specimens of Plesionika boltbuisi collected during the Alasinos 
cruises were between 6 and 18 am in carapace length Ovigerous fenales 
were 9 to 14 am long, and were collected in July, October, and Noveaber 
(Pequegnat end Chace 1970). 

The 559 individuals of Plesionika bolthuisi seasured in this progras 
averaged 11.2 am in carapace length, and ranged from 5 to 17 am (Fig. 4- 
986A). Males and females were quite sigilar in size (Fig. 4-99). Mean 
length for ovigerous females was 11.6 ag, within a range of 8 to 17 aa. 
About two thirds (216 owt of 333) of the females that were measured were 
ovigerous. Hon-ovigerous females averaged 11 os in length, and were 
between 6 and 16 am long. Males averaged 10.7 as in length, and were 
betveen 6 and 16 am long. The overall frequency distri>ution for ?. 
boltiuisi formed a bell-shaped, unimodal curve, without obvious seasonal 
trends (Fig. 5-100). There was a positive linear correlation (r = 0.89) 
between the logs of specimen width and weight (Fig. 4-968). Mean weight 
was 1.1 g, within a range of 0.2 to 3.9 «. 
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Figure 4-97. Locetions where Plesioniks hoithuisi were collected (closed 
circles). 
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Figure 4-98. Frequency histogras (A) and size-weight relationship (8B) 


for carapace lengths of Plesionika bolthuisi (all stativuns 
pooled). 
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Figure 4-99. Median size (dark vertical bars), 25th and 75th percentiles 
(boxes), and approximate confidence intervals (whiskers) on 


carapace lengths of Plesioniks bolthuisi (small squares 
mark outliers). 
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Figure 4-100. Frequency histograms for carapace lengths of Plesionika 
bolthbuisi from individual cruises. 
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%.3.%3.10 Bochinia crassa (A. Milne Edwards, 1879 Family Majidcae) 


Distributiocas 


Rochinia crassa, the short-clawed spider crab, is found in water 
along the Atlantic coast of the US from New England to the Straits of 
Florida, and throughout the Gulf of Mexico except the southwest portion 
(Pequegnat and Chace 1970). The Alagwinos collection incledes six 
specisens from between 362 and 728 =; deeper records exist of f Cuba (Chace 
1940). Im the Straits of Florida, it has a somewhat shallower 
distribution, from 180 to 642 s, and is apparently confined to water 
colder than 10°C (Soto 1982). Soto states that it is “exclusively (a) sud 
éweller.* 

During this progras, Rochinisa crassa was collected on Cruises II 
through ¥, over a depth range of 338 to 1,170 = (Fig. 4-101). Specisens 
were taken oa the Central Transect from 338 to 632 =; on the Eastern 
Transect from 351 to 1,170 a; on the Western Transect at 342 =; and on the 
West Central Transect from 368 to 751 a. 


Measurements 


Those few specimens of Rochinia crassa collected by the Alaginos were 
between 1! and 72 we in carapace width (Pequegnat and Chace 1970). 

In this study, 51 measured specimens of Rochinia crassa were between 
9 and 126 am in carapace width. Males bad a sean width of 374 an, within 
a range of 14 to 126 wm. WNon-ovigerous females were from 10 to 56 as 
wide, with a sean of 30.4 mum. Ovigerous females had a mean width of 63.1! 
ma, and were between 57 and 70 an wide. 

The size frequency distribution showed some evidence of bimodality 
(Fig. 45-1024), but sample size was too small to permit the differentiation 
of seasonal trends (Fig. 4-103). Most specimens were less than 50 as 
wide, but there was a second apparent peak in size, with very large sales 
making up the second peak (Fig. 4-104). This may have been ‘jue to sexual 
disorphisa, although biased handling of specimens on deck (catch 
selection) was known to have taken place for this species. There was a 
positive linear relationship (r « 0.97) between the logs of weight and 
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Figure 4-101. Locations where Rochinis crassa were collected (closed 
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Frequency histogram (A) and size-weight relationship (8B) 
for carapace widths of Rochinia crassa (all stations 
pooled). 
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Figure 4-103. Frequency histograms for carapace widths of foobinia crassa 
from individual cruises. 
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Figure %~10%. Median size (dark vertical bars), 25th and 75th percentiles 
(boxes), and approximate confidence intervals (whiskers) on 
carapace widths of Rochinis crassa (small squares sark 
outliers). 
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carapace length (Fig. 54-1028) Mean weight was 41.6 g, within a range of 
0.1 to 454.9 ¢. 
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5.3.%.11 Stereomastis sculpts iS. Smith, 1862 Family Polychelidse) 
Distributics 


The flat-becked lobsterette, Stereomastis sculpts, is one of the most 
widely distributed polycheliése. The subspecies Stereomastis sculpts 
Sculpta bas been reported from ‘ro easters Atlantic, Mediterrasean, anc 
the Indo-Pacific sear Indomesia, tae Arabian Sea, a5 well as the Gulf of 
Mexico and the Caribbean (Firth and Pequegnat 1971, EKensley 1981, Williaszs 
and Wigley 1977). Another subspecies, S&S soulpta pacifica, replaces it in 
the eastera Pacific. The depth range of S&S. sculpts sculpts is from 230 to 
$3,000 ws. It is the sost frequently captured polychelid is the Gulf and 
the Caribbean, baving been taken by the Alaginos in depths of #76 to 187* 
= It is abundant enough to have been considered for commercial fisberics 
(BCP 1969). Ite depth range ic the Gulf bas been given by Pequegna: 
(1983) as from 500 to 2,750 =, with saxieus population density in the 
Upper Abyssal Zone at 1,050 a. 

Stereomastis soulpta was collected during this program on 41 five 
cruises, at depths from 603 to 2,557 = (Fig. %-105). Specisens were taken 
on the Central Tranmsect from 65? to 1,510 a; om the Eastern Transect fror 
612 to 2,857 a; om the Westerns Transect from 628 = to 1,413 a; and on the 


West Central Transect from 663 to 1,206 a. 
Measurements 


Specimens of Stereomastis sculpts collected during the Alapinos 
cruises were from 17 to 70 am ir carapace length, with ovigerous females 
53 to 58 as long, and ovigerous fesales with spermatophores attached 
between 41 and 70 ae long. 

During this program, 430 measured individuals of Stereomastis soulpta 
ranged from 15 to 61 am in carapace length, averaging 33.4 oe (Fig. 4 
1064). Mean length for sales was 34.1 om, within « range of 17 to 42 es. 
Non-ovigerous females were between 16 and 58 am long, with a sean of 32.5 
ee. Ovigerous females had « sean length of 51.6 an, and were between & 
and 61 as long. Females overlapped sales at both ends of their size range 
(Pig. %107). Their owerall frequency distribution formed « bell-shaped, 
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Figure 4-105. Locations where Stereomastis sculpts were collected (closed 
circles). 
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Figure 4-106. Frequency bistogram (A) and size-weight relationship (3) 
for carapace lengths of Stereomastis soulpta (all stations 
pooled). 
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Figure 4-107. Median sise (dark wertical bars), 25th and TSth percentiles 
(bemes), and approxiaste confidence intervals (whiskers) os 


carapace lengths of Siereopastis sculots (seel) squares 


mark outliers). 
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Figure 8-108. Frequency histograms for carapace lengths of Stereomastis 
Souletes from individual cruises. 


enisodal ceorve. So obvicus seasonal treats were evicest (Fig. 4-108). 
There was « positive linear correlations (r = 0.97) between the logs of 
speciaes width and weight (Fig. 4-'O65). Mean welget was 10.5 g, withis « 
renge of 0.7 and 54 «. 


The batfieh, Pibrapebicons abiastious. cccurs is the eastern and 
westers Atlantic aed is the only sender of the genus that bas deen 


reporteé is the westers Sorts Atiestic (Bredbury 1967, 1977). In the 
neorthers and central Gulf of Mexico, Bright (1968) collected this species 
from 165-869 = is conjunction with teapereteres of 19.9-9.7°C. Rayders 
(1097S) extended the saxiaus Gepth te 135) & and reported thet the grcetest 
concentrations «f 2. aiiastions cecurred from 360-500 se. 

D- ahiaalious wee the soet abundant fish species collected Curing 
this preject. Dering Cruises Ii-?, « total of STS epecieens were taken ie 
2 trewle et 29 stations (Fig. 109). Based on the average Gepth of each 
trewl, eere collected at Gepthe renging froe 951-964 a. 
Tempereteres et there Gepths renged from 10.4+5.1°C (extrapolated free 
nearest byérogrepeic stations). 

Thies especies wee Seet shendent ot Gepthe ranging free 425-87! &. The 
27 trewle (865 of total) sade Gutelde of thie Gepth range secounted for 
only 1.45 (a « 6) of al) specieens collected. This trend wes consistent 
among transects and cruises. Depth related sbhundence levels also varied 
im conjunction with fish sise. The 589 specimens exenined ranged in total 
length frome 30-145 es (wean « 77.7, SE. © 1.3) (Fig. 81108). Bowewer, 
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Figure 4-109. Locations where Dibranchus atlanticus were collected (closed circles). 
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Figure 4-110. Frequency histogram (A) and size-weight relationship (8) 


for total lengths of Dibranchus atlantious (all stations 
pooled). 
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Specimens seasuring <90 ga total length cocurred at depths ranging from 
603-663 = (Fig. 4-111), whereas the majority of fish >90 am were taken at 
depths of 802-6571 = (Cruises II, III and IV) and 423-879 w (Cruise ¥) 
(Pig. 4-111). The influence of depth and fish size coupled with 
disproportionate sampling efforts (by depth and among cruises) obscured 
any gecgrephic and yearly distinctions is abundance levels. 

The ln length/ls weight relationship for D. atlasticus was linear (y 
= 11.280 + 2.905z, r = 0.98) across the entire length spectrum (40-1459 an) 
and indicates a unifors exponential increase in condition for all size 
coborts (Fig. 45-1108). 

D. atlanticus was the sost opportunistic feeder of all the species 
examined. Thirty-three stomachs taken from the Westerns, Central and 
Eastern Transects contained a total of 19 identifiable prey iteuzs. 
Azphipods, polychaetes, isopods and cumiceans were the sost frequently 
cccurring food items; however, paguroidea, brachyura and thecoscmata vere 
also dominant is terms of weight apd volume (Fig. 4-112). Comparisons of 
small (< median fish weight) and large (> median fish weight) individuals 
indicated size related differences in feeding habits. Is teres of 
frequency of occurrence, small fish showed a greater preference for 
isopods (40.08 vs 5.6%) and pysnogonids (20% vs 2%). 

Rayburn (1975) examined D. atlaptious taken from the northern Gulf of 
Mexico and found that bivalves (43%), gammarid amphipods (26%). and 
ostracods (223) were the sost frequently occurring of 17 food items. The 
Gifference in results is undoubtedly due, in part, to size related feeding 
habits and trophic diversity exhibited by this species. 
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Figure 4-lll. Frequency histograms for total lengths of Dibranchus 
atlanticus from individual cruises. 
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Figure 4-112. Stomach contents found in Dibranchus atlanticus plotted by 
volume and weight (upper) and by percent frequency of 
7 occurrence. 
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4.3.5.2 Bemmia sequaiis 


The smooth grenidier, Nexumia sequalis, is found in the eastern 
Atlantic from Faroe Bank to sorthern Angola and into the Mediterraneas, 


and in the western Atlantic from Davis Straights to northern Brazil and 
through the Gulf of Mexico. Its bathymetric range bas been listed as 200- 
1000 = (Marshall and Iwamato 1973). Recent collections in the Norfolk 
Canyon off Virginia found HB. sequalis at depths of 367-1109 and in 
temperatures of 4.3-8.0°C (Middleton and Musick 1986). 

A total of 236 B. sequalis was collected in 26’ trawls and at 20 
stations during all five cruises of this project (Fig. 4-113). Specisens 
were collected over a relatively wide bathymetric range (475-871 =), based 
upon average depth of trawl. Relative abundances of this species 
indicated no obvious center of distribution either by depth or by 
geographic region within the Gulf. 

Read lengths for the 201 specimens measured during this project 
ranged from 14-85 an (sean « 35.6 om, S.E. «© 0.4 wm; Fig. 45-1144). The 
length-frequency distribution waa sodal at 36-36 am and skewed toward the 
higher end of the length spectrum. These results are biased in favor of 
Cruise IV catches since they constituted 65% of the total sample size 
(Pig. 8-115). 

Middleton and Musick (1986) found a positive correlation between size 
and depth-distribution for BN. sequalis collected on the east coast of the 
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Figure 4-113. Locations where Nezwela sequalis were collected (closed circles). 
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Figure 4-114. Frequency bistogras (A) and sice-weight relationship (8) 


for total lengths of Besumis asegualis (‘ail stations 
pooled). 


Pigure 4-115. 


Frequency histograms for total lengths of Nesumia sequalis 
from individual cruises. 


Suited States. For fish collected et Geptts of 605-TOO = ant &0-900 a, 
sean beet lengths were 35.0 ent 39.0 os, respectively. These Gate ere 
consistest with the findings of Miééleteos ant Musick (1955). Sowever, 
while lerger fist (550 as) were fount at beth Gepth ranges, few opal) fied 
(3S an) were cought ot 0-900 = stations. 

Only thirtees stemecks of 5. segualis were exanizet, 211 of which 
costaizet scee prey itece. Sactentia wes the gost leportest of the cise 
igeetifiable foot categories takes ic teres of reoleme, weight snc 
frequency of coourrence (Fig. 4-116). Anphipotse was the only other sajor 
foot item by voleme ent weight while calanelé copepods ent taneléeceans 
representet sajor foot items based upon frequency of coourrence. 

Raybere (1975S) alee examined the Clete of B. segualis collectet is 
the Gelf of Mexico. Based epee frequeacy of cocurresce, be fount 
pelyebeetes (88) te be the sost iaportant foot ites followed by geamerté 
amphipods (605), tametdecians (405), cetrecetds (365) ant cumeceane ()05). 

More recentiy, Mewecklize ané Gordan (1984) performed Getalled trophic 
enpaelyeis on B. segualis collected is the seortheasters Atlantic. Besed 
epee the exapization of 101) inméividwls, they fount suphipets te be the 
éopinant food ites by voleme (50-605) and by frequency of cocurrence 
(80S). Calaneléd copepods, aysids, pelyobectes, isopods, éecapods ant 
brittle stars also coptributed substantially te the ¢iet. They concluded 
thet 5. eegualis consumed « wide variety of foot! items, a1) of which were 
organisms closely associated with sediaest surface. 

The ls transformed length/ weight regression yielded « strom linear 


relationship (y « 8.202 «+ 3.195a, fF « 0.96), im@ieating « enifore 
exponential inerease in condition fecter with inereasing length (Fig. *- 
1148). 
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Figure 4-116. Stemech contents found in Nerumia ã le pletted by 
volume end weight (upper) and by percent frequency of 
occurrence. 
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8.3.5.3 Bembrops gobicices 


The percophi¢c, Besbrops gobioides., occurs in the western Sorth 
Atlantic from Hew York to Florida, throughout the Caribbean and is the 


northern Guif of Mexico. Its depth distribution ranges from 146-594 « 
with corresponding temperatures of 14.8-8.6° C (Bright 1968). 

B. gobioides was the third sost abundant fish species collected 
éuring this project. A total of 366 specisens were caught in 15 trawls at 
13 ste*ions during Cruises II-¥ (Fig. 4-117). Based onave «4 depth of 
trawl, B. gobioides were collected prisarily between 338-551 =. The 42 
trawls (72% of total) sade below 511 & resulted in the capture of one 
specimen. With the exception of Cruise I, all trawls made within the 336- 
551 = depth range resulted in the capture of B. gobioides regardless of 
transect or cruise. 

Specimens of B. gobioides ranged in total length from 70-262 on (mean 
« 190.4, S.E. « 2.4) (Pig. 81184). The dominant size cohort during 
Cruises II, IV and ¥ was around 200-240 aon (Fig. 4-119). The small sanple 
size (mn « 10) obtained during Cruise III prevented interpretation of 
length-frequency Gata. Multisodal distributions indicated the presence of 
additional sise cohorts at 100-120 am, 160-170 mm and possibly 180-200 an. 
We found no clear distinctions in depth distribution based upon fish size. 
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Figure 4-117. Locations where Bembrops gobioides were collected (closed circles). 
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Figure 4-118. Frequency bistogras (A) and size-weight rel itionship (8) 


for total lengths of Besbrops gobioides (all stations 
pooled). 
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Figure 4-119. Frequency histograms for total lengths of Bembrops gobiocides 
from individual cruises. 


The ls length/ln weight relationship (Fig. 4-118) for all specimens 
combised was linear (y « -13.0%3 + 3.134z, r= 0.98) indicating a unifors 
increase is condition across size coborts (70-262 an). 

B. gobiciges appears to be an active predator that feeds prissrily on 
large cektonic orgenisus. Seventeen of the 30 stomachs taken from fish 
collected is the Easterns, Central and Vesters Transects contained only 
three identifiable organises: Santaentia, Osteichtys and Forsisifers. 
Bententia was the gost sbundant food ites in terus of weight, volume and 
frequency of cocurrence (Fig. 4-120). Secause tae dominant prey items are 
large motile organisas, it is likely that Forasisifera were consumed 
impciégestally. Sright (1968) examined three specinens of B. gobicides and 
reported sigilar results. Is addition to the predominance of large 
msecruras ¢ecapodés, be also found one gauearid agphipod, ome calinoic 
copepod and one aysid. 

Comparisons of stomach contests between small (< sedian fish weight) 
and large (> sedian fish weight) individuals indicate sisilar diets with 
one exceptions. Siz of the seven large individuals exagined contained 
Bantantia while only two of the 10 small specimens contained this prey 


ites. 
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Figure 4-120. Stomach contents found in Bembrops gobiocides plotted by 


volume and weight (upper) and by percent frequency of 
occurrence. 
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Coelorincbus caribbaeus is e shallow water grenidier found is the 
western Borth Atlantic from Virginia (Middleton and Musick 1968) to 


northeasters South American waters and throughout the Caribbean and Sulf 
of Mexico. Its depth range is listed at 183-732 = with populations 
apparently centered between 329-412 = (Marshall and Iwamote 1973). 

C. garibbaeus was collected during a1] five cruises but the 177 
individuals were taken in only eight trawls at six stations (Fig. 4-121). 
The most productive station was C! where specisens were taken on al) three 
sampling cocasions (Cruises I, II, III). This station sccounted for 71% 
(mn = 125) of all ©. caribbaeus caught during this project. The other five 
stations were C2 (2 « 1), Wi (a «= 3), 14 (o «© 20), HCI (eo «= 10), and WCS 
(ao « 12). Except for Stations C2 (786 =) and WCS (423 w), all fish were 
collected within a narrow depth range of 329-368 =. This dbathysetric 
range overlaps well with that reported by Marshall and Iwamate (1973). ¢ 
oaribbaeus was not present in 411 areas based upon trawl depth. The 
average trawl] depths at Stations £1, 1, 18, and 1C were between 595-366 a, 
yet no specizens were taken. 

The 125 specimens of ©. caribbaeus exanined ranged in head Length 
from 25-72 as (mean « 54.2, 5.E. « 1.0) (Fig. 81227). For each of the 
five cruises there was « dominant size cohort in t'« 55-65 om ares (Fig. 
4-123). The only signs of a distinct sultiaodal :istribution was éuring 
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Figure 4-121. Lecations where Coelorincheus caribbeeus were collected (closed circles). 
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Figure 4-122. 
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Frequency bhistogres (4) and size-weight relationship (5) 


for total lengths of Cosjerinebus saripbaeus (ali stations 
pooled). 


Figure 4-123. 
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Frequency histograms for total lengths of Coelorinchys 
Caribbeeus from individual cruises. 


Cruise I in which there was « secondary size aggregation at about 30 as. 

The lo lenmgth/ln weight relationship was linear (y = 6.429 + 3.013x, 
r = 0.99) throughout the extire length spec’rum (25-72 ax) and indicated a 
uniform exponential increase is condition across at least two size cohorts 
(Fig. 43-1228). 

All 15 stomachs «camined came free collections at Station Cl. 
Fourteen identifiable food items were taken by this species, indicating 
that it exploits a wide array of prey (Fig. 4-124). Polychaeta was the 
most isportant focé category by volume and weight but ranked third behind 
Agphipoda and Calinoida in frequency of occurrence. While Natantia 
occurred in on)y 26.7% of the stomachs examined, it was the second sost 
Gominant food item by volume and weight (Fig. 4-124). 
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Figure 4-124. Stomach contents found in Coelorinchus caribbaeus plotted by 


volume a.d weight (upper) and by percent frequency of 
occurrence. 
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The right-eyed flounder Poecilopsetts beani occurs in the western 
Atlantic from Bew England to northeastern South Aserica and throughout the 
Caribbean and Gulf of Mexico. It has been reported over an extremely wide 
bathymetric range (53-1637 =) but is apparently sost common between 1 8- 
550 = (Bright 1968). 

RP. beanmi was collected during every cruise in a total of 13 trawls at 
11 stations (Fig. 4-125). Specimens were generally restricted to the 
shallowest areas sampled during this project. Of the 155 individuals 
taken, 933 (no « 142) were collected at depths ranging from 329-368 =. The 
only station that fell within this depth range and where no specisens were 
found was £1 (366 =). 

P. beani ranged in total length from 40-122 an for the 137 specimens 
examined (mean « 83.3, 5.£. «© 1.7) (Pig. 51264). The largest saaple was 
collected during Cruise IV, and the length-frequency distribution 
indicates the presence of at least three sise groups: « dominant sode at 
50-60 am and secondary modes at 85-90 am and 105-110 am (Fig. 4-127). 
Samples were considerably smaller for the remaining cruises but there was 
evidence of dominant size cohorts at 90-100 am during Cruises I, Il, and ¥ 
(Pig. 4~1268). 
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Figure 4-125. Locations where Poecilosetta beani were collected (closed circles). 
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Figure 4-12). Frequency histogram (A) and sise-weight relationship (8) 


for total lengths of Poecijosetta beani (all stations 
pooled). 
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Figure 4-127. Frequency histograms for total lengths of Poecilosetta beani 
from individual cruises. 


The ls transformed length/ weight relationship was linear (y « -11.778 
+ 3062, r = 0.96) for this species and indicates an exponential increase 
is conditions for fish withia the length range sampled (22-122 as) (Fig. 


&~1268). 

Stomach analysis was performed on 21 specimens of PF. beani collected 
from Stations Wi and Ci; bowever, 12 of these were empty. Angphipods were 
the preferred prey item is terus of volume, weight (Fig. 4-128) and 
frequency of cocurrence (Fig. 4-128). Calancié copepods and aysiés were 
also substantial dietary componests with polychaetes being the only other 
identifiable ites. 


Figure 4-128. 
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Getdomes lope filis coours over & wide bathymetric range (690-2565 «) 
is tropics) sad sub-tropical regions of the Atlestic. in the east it is 
founé free Portegal te the Gulf of Guinea and off the Azores and Canary 
Isienés. is the weeters Atleatic, it bes been reperted from the east 
coast of Flere. throughout the Gulf of Mexico and the Caribbean Sea 
(Iwamote 1970, Merahal and Iwamete 1973). 

& Jopeltilis were collected Guring a11 five orulses at Cepths 
ranging froe 012-1203 = The 19! speciaens were taken is 1! trewle at 1! 
stations (Fig. 4-129), of whieh 110 (S05) were collected at Station C1! 
(1995 =) and 31 (168) at Station EA (1170 aw). Theses, searly three-fourths 
of al) specieens were taken within « sarrow Gepth range of 1175-1'7TO a. 

Specieens ranged is beet length free 16-8 oe (eean « 32.5, 5.8. « 
05) (Pig. %1904). The largest seaple of fish seasueret cone free Cruise 
¥ (a « 85) and the length-frequency ¢istribetion was bieodal at 28 and 3° 
oe (Fig. S131). Specieense collected gering Croiee Il (es « 27) were 
enieoéal st 22 om This Giffermee is apperentiy set Gepth releted since 
post of the speciaens were taken is the eforepentioned 1135 and 1170 «& 
trewle. Whether the ¢ifference is & yearly OF geographic fhenonenee or 
jest am artifect of sample size is unknown. 
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igure 4-129. Lecations where Cadomus lomgifilie were collected (closed circles). 
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Figure 4-130. Frequency histogram (A) and sice-weight relationship (8) 


for _— lengths of Gadomus jongifilis (all stations 
pooled o 
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Figure 4-131. 


Frequency histograms for total lengths of Gadomus longifilis 
from individual cruises. 
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A regressions of log transformed length-weight Gets showed «2 linear 
correlation (y = -8.037 «+ 3.03%x, r = 0.95), indicating @ enifors increase 
in coméition ecross all specimens examined (Fig. 4-130). 

Examization of 23 G lomgifilis stomachs taken from three central and 
ope eastern station indicated that this species feeds priserily os 
crusteceans. Calancid copepods were the Gomizant food category consumed 
by frequency of cccurresce and by volume (Fig. 4-132). Santantia 
¢Gompisated is terms of weight. Asphipoés and aysics also constituted 
substastial portices of the diet. 

In relating diets to fis structure and jaw placement, Marshall (195, 
1977; p. 276) peiated out that senbers of the subfamily Bathygedcicae 
(e.g-, Gadomes spp.) are best suited for the consumption of sobile 
bestbopelagic prey items. Our results generally tend toe support 
Marshall's conclusions although saall proportions of tanaideceans and 
harpecticoid copepods ao represent organisms that are typically benthic is 
nature. 
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Figure 4-132. 


Sedomus Jongif llis 


Ain 


371 


Frequency of Occurrence ¶ X) 


Stomach contents found in GCadonus 
and weight (upper) and by percent 


longifilis plotted by volume 
frequency of occurrence. 
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4.3-5-7 Cheunex pictus 
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A total of 150 C. pictus were collected during a11 five cruises and 
occurred in 21 trawls at 19 stations (Fig. 4-133). While C. piotus were 
taken at depths ranging from 423-786 =, nearly 82% (m2 « 123) of all 
specigens were collected between 603-663 =. This depth concentration 
appears to be geographically independent as specisens were present in ali 
trawls sade within this depth range, regardless of cruise or station. 

Fish ranged in length from 30-170 am with the size distribution being 
bimodal at 40 and 125-150 oe (Fig. %-1344). The length-frequency 
distributions of specimens taken during Cruises IV and ¥ suggest that 
depth distribution say be size related (Fig. 4-135). These two cruises 
accounted for 89% of all specimens examined. During Cruise IV, all but 
one of the 69 fish taken were collected between 615-629 2a. The 21 
specigens examined from Cruise V¥ ranged in length from 50-220 am and the 
size distribution was less distinct (Fig. 4-135). In teres of average 
depth of trawl nearly all C. pictus <100 am were taken within the 603-66) 
m depth range. 

The linear regression of ln transformed length/weight data showed « 
strong correlation (y « ~9.681 + 2.842x, r= 0.97) and again suggests « 
uniform increase in condition scross the length spectrum analysed (Fig. 4- 
1348). 
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Figure 4-13}. Lecations where Qhaupas pictus were collected (closed circles). 


cae 


374 
Sheunex pictus 


Length (am) 


La Weight (¢) 
a“ 


¥* ~968) © 28420 & «097 


La Length (mm) 


Figure 4-134. Frequency bistogras (A) and sise-weight rect tonebip (3) 
for total lengths of Chaupas pictus (all stations pooled). 
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Figure 4-135. Frequency histogram: for total lengths of Oueunas pictus 
from individual cruises. 
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4.3.5.8 Coeloripehes coelortrecbes 


Coeleringies seelerhyncias were collected Guring a)1 five cruises and 
ooourred is 17 trawls at 16 stations (Fig. 4-136). Of the 205 speciaens 
collected, searly 935 (2 « 190) cocurred at Gepthe below #79 &. The 
remaining 15 individwale were taken at Gepthe ranging froe S2'-46) & OF 
the 15 trawle taken at Gepthe below 557 «, 1) contained speciaens of ©. 
geelorhynchus These results appeared independent of geographic location 
ané season. 

The 192 specimens of ©. soslorhypebes were examined ant they ranged 
is bead length frome 15-75 on (wean « 88.9, 5.0. © 0.9) (Fig. 1974). The 
overall length-frequency distribution was unimodal at 45-55 an. The 
smallest fieh were taken et Station Cl during Cruiees I and Il (Fig. 4 
198); however, sauple sises were extremely seal i ia beth Lastaences and 
prevent speculation as to size related ¢ifferences in ¢istribution. 


Ae if wOet Other cases, the ln length/ le weight regression for ¢. 


eoelorhypcbes was highly linear (y « ~8.220 «+ 32992, © « 0.99) indicating 
@ enifors exponential imerease is condition scress the length spectrua of 
fish examined (Fig. 41378). 


oe 


Figure 4-136. Locations where Coelorinchus coelorhynchus were collected (closed circles). 
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Figure 4-137. Frequency histogras (A) and sice-weight relationship (3) 


for total lengths of Coejoringhus soelorhynchus (ai) 
stations pooled). 
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Pigure 4-138. Frequency histograms for total lengths of Coelorinchus 
coelorhynchus from individual cruises. 


The 305 specimens of ©. agassizi were collected during 411 five 
cruises is 13 trawls et 11 stations. This species was consistentiy 
collected at Gepths <479 =, « trend that was evicent regardless of station 
or trawl--¢. agessizi were caught in all 13 trawls at or below #79 & (Fig. 
5-139). 

All 305 ©. vere examined and they ranged in length froe 42- 
161 we (mean « 95.0, S.E. «© 1.2) (Pig. 8-180A). There were sone 
éifferences is length-frequency distributions for the three sost 
productive cruises (II, IV, ¥). The sode for Cruise IV was 20 as lower 
than for Cruises II and ¥ (Fig. %141). There was no indication that this 
éifference was related either to depth or season and gay be geographic in 
nature. 

The regression of lo weight against ln length was again highly linear 
(y «© 12.919, SB. © 3.919n, fr «© 0.98) (Fig. §-14808). 

The stomach contents of 21 ©. agessigi contained 13 identifiable prey 
items (Fig. 4-142). Ie teres of frequency of cocurrence, Aaphipods, 
Calanoide and Nantantia were the sost dominant orgeniens present. 
Calanoida (21%), Osteiehbthys (208), Nantantia (188), Aggr!poda (15%) and 
Polychaeta (12%) were gost abundant by volume while Ostelehthys (*#7%), 
Calanoidea (21%) and Nantantia (14%) dominated by weight. 
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Figure 4-139. Locations where Chloropthalmus agassizi were collected (closed 
circles). 
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Figure 4-140. Frequency histogras (A) and size-weight relationship (8) 


for total lengths of Chioropthalgus agassizi (all stations 
pooled). 
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Figure 4-141. Frequency histograms for total lengths ©f Chierepthalaus 
agassizi from individual cruises 
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Figure #«)42 Stomach contents found in Chiceropt halmus agaesizi pietted by 
volume end weight (upper) and by percent frequency of occurrence 
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Rrpaphrokraeehes areaeni wes tbe fourt® sost sbundant fish species 
cellectes. 4 total of 354 specieens were taken Gurine a1) five orulees is 


27 trewle at 2% stations (Fig. *'*3). 3. oregens were taken at Gepthe 
(average Gepth of trewl) reaging frome *79-1203 @. This dethyeetric 
Cletribetion wes Set consistent screes trewlse and stations as seven (27'S) 
of }* trewls taben withis this Gepth renge failed te catch speciaens. 

While the 205 examine’ specimens of 5. oregon) ranged in total lengte 
frome (120-69! oe (eeen « 815.2, SE. «© 5.4), Detter thas 908 of a1) 
intividwsls exeeeted 900 om (Fig. &1884). The Gomiment sice aggregetion 
between 300-600 oe was evident Guring eock of the four gost productive 
orulees--Ii, Ill, TV, and ¥ (Fig. 8-185). There was some evidence of 
sise-Gependest Gepth distribution is thet the wast sajority of fia <00 
oe were taken et Gepthe of appreniastely 750-850 a. 

Length-weilght regression analysis on in transformed Gate ylelded « 


highly linear relationship (y « «17570 « 3490, F&F «© 0.96) serene 41) Size 
groupe tested. Results incledeé four noticedle ovtiioers (Fig. 1448). 
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Figure 4-14}. Lecations where Synaphobranchus oregon! were collected (closed 
circles). 
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Figure 8-184, 


Frequency bistegres (4) and sive-~welght relationship (8) 


for teeta) lengths ef Srnephroprapcius oregon) (011 stetions 
pooled — 
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Figure 4-145. Frequency histograms for total lengthe of Synaphodranc hus 
eregoni from individual cruises. 
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The stomach contests of 2% specimens of & cregoni were exazizced. OF 
the five ideatifiable food itegs, Osteichthys, Colecidesa and Santantia 
constituted searly 1005 of stomach contest by volume and weight--with 
Osteichthys being sost Gomizsant (Fig. 4-156). Osteichthys also was the 
post abusdast prey ites is teras of frequescy of cocurresce and was 


followedé by Colecicea. 
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Figure 4-146. Stomach contents found in Synaphobranchus oregoni plotted b 
volume and weight (upper) and by percent frequency of 


oc currence. 
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4.3.5.11 Srophysis cirrates 


Grophysis sirratus was the second sost abundant fish species 
collected during this project. During all five cruises, a total of 380 
specimens were collected in 19 trawls at 16 stations (Fig- 4-147). Based 
upon average depth of trawl, this species was collected at depths of 329- 
625 =. The greatest concentrations, however, cocurred et Gepths ranging 
from 329-479 @ and this trend was consistent among aii trawls and 
stations--§. cirratus were present iu a1] 14 trawls taken within the 329- 
S79 = depth range and accounted for 925 of all specimens collected. 

The 300 specisens of 9. scirratus that were examined ranged in total 
length from 230-517 am (sean « 326.4, S.E. « 3.1) (Fig. §-148A). There 
were Gifferences in length-frequency distributions among cruises (Fig. 4- 
149); however, such of this was attributable to size differentials at 
individwal stations. Distribution in terms of specific size cohorts was 
éiffieult to characterize by depth, location and season because of the 


nvmeerous differentials among stations. 
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Figure 4-147. Locations where Urophysis cirratus were collected (closed circles). 
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Figure 4-146. 


Frequency bistogres (A) and sise-weight relationship (8) 


for total lengths of Jrophysis cirratus (all stations 
pooled). 


Figure 4-149. Frequency histograms for total lengths of Urophysis cirratus 
from individwal cruises. 
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%.3.5.12 Feristetion greyee 


Peristeéion arayae were collected Guring a1) five orwises is '7 
trawls at '7 stations (Fig. 4-150). Of the 128 tadividwais taken, 127 


were caught at depths ranging froe 329-663 =. A single speciaes was 


caught at 1107 «a. 
The 122 specieens exanined ranged in total length froe 95-205 es 


(geen « 121.4, SE. « 8.3) (Fig. 4<-1514). Lengt®-frequency distributions 


indicated « greater preponderance of smaller inédividwals Guring Cruises I! 
and IV (Fig. 8-152); however, these results reflect the difference in 
effort at Gepth among cruises. Specisens of 7. arayae «125 om were sore 
esbungant at depths of 329-368 = while fish >'25 ae were sore sbundant at 
depths of 474-663 «a. 

The ln length/in weight relationship for P. greyae wee linear (y « 
“11532 «+ 2445, fF « 0.99) eorces the entire length spectrum and indicates 
& wnifors exponential inmorease in conéition for 411 size cohorts (Fig. 4 


1918). 
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Figure 4-150. Locations where Peristedion grayae were collected (closed circles). 
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Figure 4-152. 
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Frequency histograms for total lengths of Peristedion grayse 


from individual cruises. 
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5.0 BENTHIC PHOTOGRAPHY RESULTS 
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5.0 BENTHIC PECTOGRAPEY RESULTS 


All planned photography transects were successfully completed at 60 
stations. Four categories of subjects were analyzed in the photographs: 
lebensspures (tracks, trails and iapressions left by anisals), 
consolidated saterials, san-waece srtifacts, and segafauna. The total 
number of photographic samples and area analyzed for lebensspuren features 
(iscluding consolidated materials and artificats) and bicta jor Cruises 
Il-¥ appears in Table 5-!. It will be noted in Table 5-1 that the sazple 
sizes <iffer between the lebDensspures and biota categories, even on the 
same transects. This difference is because sany of the photographs that 
were of sufficient quality to identify segafaunal dicta were sot of 
sufficient resolution to identify lebensspuren categories with certainty. 


Table 5-1. Total area surveyed by benthic photography, Cruises II-Y. 


_Lebensspuren 
Cruise 2 Cruise 3 Total 
Number of Frames 1275 1046 2321 
Total Area (=*) 3369 3100 6569 
Biota 
Cruise 2 Cruise 3 Cruise § Cruise 5 Total 
Number of Frames 1279 2328 3126 2a14 9,147 
Total Area (= squared) 3485 6709 7398 6988 24,590 


Lebensspuren features documented on the surface of the bdbottos 
sediments were observed at all benthic photography stations. These 
features, caused by the sovements of anigals living on or below the 
sedisent's surface, were the most abundant category of any observations 
represented in benthic photographs. Lebensspuren classification for this 
study followed Ewing and Davis (1967) and used five of the six sajor 
lebensspuren groups described in that study including ridges, luaps, 
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grooves, depressions, and sculptured strips. These sajor categories vere 
subdivided by two additional levels of hierarchy as shown in Volusze III, 
Appendix Di. permitting fairly distinct sorphological descriptions of all 
lebensspuren features. <Additionally,a large data base was created 
containing areas and/or length seasuresents of most lebensspuren features. 
These data can be later utilized for investigations of long-term changes 
in lebensspuren characteristics and say provide clues to associations of 


specific anigal taxa and lebensspuren features. 
General descriptions and densities of lebensspuren features 


documented at each station appear below. 
5.1.1 STATION SUMMARIES 


Lebensspuren analyses were based upon photography taken during 
Cruises Il ani III, only. Summaries of the suaber of frases taken on 
Cruise II that were suitable for analysis, the total areas saapled by 
these frames and their sean depth is shown by Table 5-2. <A corresponding 
results summary (density of the various features by station) is shown in 
Table 5-3. The same information is provided for Cruise III in Tables 5-4 
and 5-5, respectively. Detailed supportive data can be found in Appendix 
Di-3. 


5.1.1.1 Crujge IZ West Transect 
Station Wi 


All five Western Transect stations were photographed only during 
Cruise Il. Station Wi lebensspuren analyses included a total area of 261 
m (Table 5-2). Total lebensspuren density for this station was 162,864 
features/ha (Table 5-3). The sost abundant lebensspuren type was “groups 
of depressions*® represented by a total density of 167,860/ha which also 
represented the most abundant lebensspuren type at any of the 15 stations 
sampled during Cruise Il. The vast sajority of depression groups 
(165,366/ha) were characterized by a single type, described as a single 
row of depresions arranged in a partial circle. It is not known what 
organisa produced this feature, but the very bigh density of the feature 
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5-2. Design table for Cruise II benthic photography lebensspuren. 


STATION: WI Lv Ls os « Total 
Mumber of frames 97 32 a9 99 99 536 
Area (2 squared) 260.6 248.8 94.6 223.3 2% .9 1114.2 
Mean depth (a) 366 6048 B14 13% 2856 

STATION: ¢} 2 | a S Total 
Bumber of frames 79 a2 100 99 99 519 
Area (a squared) 190.1 117.9 338.6 230.6 262 6 1139.7 
Mean depth (a) 358 587 798 1820 24536 

STATION: Ei R 2 Ba gs Total 
Huaber of fraszes 90 34 99 98 99 820 
Area (a squared) 303.7 130 304.4 254.1 233.3 1215.5 
Mean depth (a) 347 612 Bag 1322 2893 


Table 5-3. Lebdensspuren major category densities (no/hectare) Cruise II 


stations. 
STATION: alias aie ate 2. 
8,918 = 1,723 

$1280 6031 

0 72 

2510 «16,398 

1868 1553 

22,760 27 ,2%0 

0 %4&,222 

— | 

TT) «=9T 239 


aia afin 2. 


36a 87 27 261 
1989 7069 1638 87682 
59 J 728 202 
10,986 2689 «628,982 10,932 
295 0 2018 607 


87,818 12,057 67,291 80,519 
13,231 357 «690,770 3=13,,688 


= — — 
7, 22,336 128,717 71,509 


—i.. _B.. B isial. 


593 205 22,374 8629 
3088 1639 811,702 &656 
230 205 643 239 
25,033: 33,870 S072 = 14, 389 
az 614 3086 938 
32,293 15,199 29,108 28,428 
6669 492 390% 834,750 
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Table 5-3. Designs table for Cruise III benthic photography lebensspures. 


STATION: ã os 2 a go co 
Mumber of frames 38 101 100 100 $2 60 

Area (a squared) 259.6 338 300.7 «9257 2280 151 

Mean depth (a) 353 S25 629 6 950 1098 
STATION: oo 8 $19 Tote 
Number of frames 89 67 38 * 57 68 10" 
Area (= squared) 278.9 279 «313.6 272 175.8 238 3100 
Mean depth (a) 1325 1808 1605 2078 2801 2682 
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Table 5-5. Lebdensspuren major category densities (n0o./hectare) Cruise III stations. 


STATION: C1 & 2 9 C1 9 

Individual ridges 231 798 1231 1050 1167 2320 

Solitary lumps 6317 16 ,256 16 ,031 2411 3666 1193 

Sets of lumps 0 0 100 0 0 0 

Individual grooves 31,281 1537 16 ,098 11,201 36,661 3885 

Sets of grooves 77 680 1330 15% 167 66 

Solitary éepressions 35,555 101,988 196,199 128,658 31,537 6817 
of ad jecent éGepressions : $ : : 9 

Total 5, 144 ,0 175, 4, 79, 242 

STATION: 9 

Individval ridges agaT 

Solitary lumps 3787 

Sets of lumps 73 

Individual grooves 1237 

Sets of grooves 0 

Solitary éepress! ons 25,391 

Groups of depressions 0 

Strip of ed jecent depressions 9 

Total 5.394 
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suggests extensive biclogical ectivity prebdebly by « specific type of 
organisa. 

Pour other categories were recoréec st this station: solitary lumps 
with 3569 festeres/be; inéivideal grooves with 3377/be; sete of grooves at 
1036/he; ant solitery Gepressicons represented by TO22/be (Table 5-3). Two 
of these groups, is¢ividwal ssé¢ sets of grooves indicated sotile 
orgetions. The soet sbuntant solitary groove type was Gescribed as short, 
sarrow an¢ straight. These grooves are gost probably progeced by crad 
legs, either ¢ue te the cored walking or poesibdiy reseltiog froe feeting 
behavier. The cored, Lireigus bairgii wes the Comizant cecapot crad 
obtaioed is trewlse et this station with « weighted Gensity of ''/be 


(Appeediz C2-3). 

Twe types of groeeve sete were receréed sed were caused by 
echinoéersas, one type was asterioé-shaped Lapressions representing 2)0/ba, 
ané the other ¢istinctiy ophiuercié-shaped iapressions with « Gensity of 
ashe. 

Selitery Gepressions were equally Gistridbuted between Geep and 
shallow d¢epressions (probably iediceting age) with 303! ane 399" 
feateres/ha, respectively. 


Ration & 


Total lebensepuren Gensity from analyses of 246.8 a7 at Station ¥2 
was '05,220/be. The dominant lebensepueren feature was the category 
solitary Gepressions with 62,784/be. These depressions were divided 
prigerily between Geep depressions (35,090/be) ene shallow, wits 
26 ,.810/ be. The deeper depressions likely Lodicate sore recent sctivity. 
Groups of depressions were present at the relatively bigh Gensity of 
21,594/be, & alee bet significentiy lower than cheerved at Station ¥!. 

Selitery lumps were the second sost sbundant lebensepuren growp at #2 
with 11,857 feateres/ha. The sajerity of there feateres (6 82/ ha) were 
éesoribed as excavated sediaent leaps ef jecent te burrows. Other types of 
sclitery leaps included « total of 925 lumps of probable belethurié fecal 
Geposite although so bolethurcids were captured io the trewl at Mation 


W2. Rowever, the holotburelé Mesotburia lactes was obtained on the other 
two transects et the seme Gepth (Stations CP and EP; Appendis Ci-)). 


Rewaicing lebdensepures categories included: « very low density 
(121/bBa) of iedividual ridges; isdividual grooves (5306/ba the éomizact 
type being closely speceé ané alecst certainly dGecapot trecks), anc sets 
of grooves (3618/ba). A portions of these sets of grooves (804/ba) were 
proteces by burrowing orgenisus which feet on the surface of the sec¢isent 
prosecing & wariety of grooves originating frome « central poist. 


Stetion 


At Station W3, tetal lebensspueres Geasity froe analysed frases 
occupied an ares of 94.6 a7, which was lower thas observed at shallower 


Stations W! and W2 (64,926 features/ba). The gost sumerces feature type 
at W3 was tedividwesl grooves at 32,806/be. Withia this category, the 
Gominant classification by far (21,889/ha) was short, sarrow, closely- 
speceé grooves, probably representing Gecapod traces. 

Only ome other lebensepuren category was represented by @ noteworthy 
Gensity. Selitery depressions were observed at an overall Gensity of 
27, 176/be, the sajority of these (21,149/ba) being shallow depressions 
indicating e greater age of the structures compared to « Gensity of only 
5922/ba for éeep éepressions. 

Four other lebenseperes groups were represented, duet at relatively 
low Gensities. These were individwal ridges with only }!7/he observe, 
sete of lumps et 423/ba, probably Gue te & chance arrangement of the sore 
commen sclitery conical lumps (represented by « Gensity of '90}/ba), and 
groupe of Gepressions arranged in & partial cirele Geerved at & Gensity 
of 2221/he. 


Nation 


This stetion showed an overall inorease in total ledbensepuren Genaity 
(% 25)/ba) compared te Station ¥) but bed fewer features than Stations ¥! 
and V2 (Table 5-3). The total ares analysed for lebensepures features at 
Wt wes 223.5 of. The dominant feature type was agein individual grooves 
attributable te édecapod trecks (54,816 grooves/ha). Interestingly, very 
few Gecapotes were captured in the trawl at Mation ¥4, although ome Servos 
eeleavedens, & Very Likely treck gaker, wee taken. Ae overall weighted 
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Gensity of caly eight Gecapots/bhs, including both crabs ant atriap, were 
trewleé at this statics. 

Solitary éepressions were represented by 17,018 feateres/ba, the 
great majority of these being shallow Gepressions (15 474/ba compared to 
only 1299 Geep Gepressions/ha). Ctber lebensspuren categories cccurred at 
relatively low densities, tecludiag ite¢dividwal ridges with 2015 
feateres/ba, solitary leaps an¢ sets of lumps with 5329 and 179/ ha, 
respectively, and sets of grooves with 677/bha. Groups of Gepressions were 
represented by « geneity of only 269/ba, such lower than the three 
shallower stations of the Vestera Transect. 


Natice 6 


This station, at a depth of 2456 =, bad the lowest overall 
lebensspures density at 36,77! feateres/be. The gost sbusdent 
lebenseperes type recorded from the total ares of 2%.9 a analyzed was 
solitary éepressions at « density of 22,760 depressions/be. Of these, 
nearly a1. (21,993/ba) were classified as shallow Gepressions iodiceting 
burrowing sctivity is the sore distant past and/or « sore replied iafllling 
of excavated burrows. Only 732 Gepressions/he were classified as ceep 
cepressions which bad not been filled is by sediments or seoothed over. 

Other categories of sajor lebensepures types were represented by rery 
low Geneities, 01) less than 5000/ha. However, the category of individual 
ridges bed the highest Gensity of the Veeters Tramsect at Station WS wits 
S918 ridges/bea These ridges lodicated « burrowing organises which soves 
jest below the surfece of the sedigest leaving a6 elevated ricge 
projecting above the surrounding bettos. Three other lebensspuren 
categories were recorded incleding selitery lumps at S'24/he, individu 
grooves at 2510/bhe and sete of grooves with | %4/ha. 


Western Transect Overview 


Figere S<-' illestretes overall lebensepuren Genaity for a1) 15 Cruise 
Il stetions by Gepth. The Veetera Trameect ephibite « general Georease in 
tetel lebensepueres Geasity with depth with the exception of Station vs 
where the Gensity inereased te ©.25) featuren/be before Georeasing to the 
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Figure >i. Tetel lebeneepuren densities for Cruise Il etaet Lone 
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lowest of the transects at Station W5 with an overall lebensspuren density 
of 36,771/ba. 

Figure 5-2 presents the overall dessity of all eight sajor 
lebensspuren categories for each of the Cruise II stations separately, the 
Western Transect being ic the first columm in order of increasing depth. 
Figure 5-3 graphs each sajor lebensspuren category separately for ell 15 
Cruise II stations to illustrate hox stations and transects related to 
each other within a specific lebensspuren type. One obvious trend was 
that shown by the dominant feature type on the Western Transect, groups of 
Gepressions which hed a very high density of 167,%0/ba et Station Wi, dut 
bad decreased to 0 at Station W5. 

“he second ranked lebensspuren feature category, solitary depressions 
(those not arranged in any perceptible pattern), peaked in density at 
Station W2. The general trend was sigilar to both the Eastern and Central 
Transects showing a sharp drop in density between Station 3 to § and as 
increase from Station 4 to 5. 

Individual grooves were also a significant contribution to the 
overall lebensspuren density on the Western Transect, huving a peak at 
Station W4. The increase in this particular feature with depth resulted 
in the reversal of the general trend of decreasing total lebensspuren 
density with depth. Figure 5-3 illustrates the peak density of individual 
grooves occurred at Station WS and this peak represented the highest valve 
from all 15 Cruise II stations. 

Although sets of grooves did sot represent a significant contribution 
to total lebeusspuren density at any station, Statica W2 exhibited another 
maxigus for all Cruise II stations with a density of 3618/ha. The patcern 
for distribution of groove sets appears to be sisilar for all three Cruise 
Il transects--a density peak at Station 2, a sinimum at Station 3 and a 
rise to a secondary peak at Station 5. 

Individual ridges and sets of lumps were found at very low densities 
throughout the Western Transect. Solitary luaps exhibited « peak is 
Gensity at Station W2 and a sinigume density at Station W3. 

There were no recorded strips of adjacent depressions representing 
holothuroid trails in any of the Western Transect stations; however, there 
were a few larger bolothuroids collected et Station W5 in the trawl 
(Appendix C2-3). The two genera known to produce a visible trail, 
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Figure 5-2. Major lebensspuren category densities by station, Cruise 11. 
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Figure 5-3. Cruise Il station densities for separate major lebensspuren categories. 
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Bestbodytes, and Paelopatides were not captured in trawls or recorded in 
benthic photography transects at any Western Transect station. 


5.1.1.2 Cruise It Eastern transect 
Stations £1 


The five stations of the Eastern Transect, £1-E5 were photographed 
@uring Cruise II, Station £1 being the shallowest at a depth of 347 aw A 
total area of 304 =* at £1 was analyzeéd for lebensspuren features 
resulting in the very high overall lebensspuren density of 166,151/ha, 
surpassed only by Station Wi with 182,464 features/ha, also sampled during 
Cruise II. 

Sigilar to Station Wi and unlike the remaining Cruise II stations, 
the dominant lebensspuren featured at Station £1 was the category “groups 
of depressions" represented by a density of 126,614/ha. Sediment grain 
size analyses from both Stations Wi and £1 resulted in substantial 
proportions of sand, the only Cruise II stations with sore than 35% sand. 

Three other sajor lebensspuren categories were represented at £1 by a 
density of sore than 1000 features/ha. The second ranked category was 
solitary depressions (32,499 features/ha). This feature was the dominant 
type in gost all other Cruise II stations. These depressions appeared to 
be largely deep, recently active burrows (27,%61/ha compared to 5005/ha 
for shallow depressions). Other categories represented included solitary 
luaeps and individual grooves, with 3095 and 1844 features/ha, 
respectively. Very few (99/ha) tracks of holothuroids (represented as 


strips of adjacent depressions) were observed. 


Station &2 


Station E2 was at «a depth of 612 = and analyzed frames constituted a 
total bottom area of 130 =*. Sediment grain size was also heavily 
inflvenced by the sand fraction, sisgilar to Station £1. Overall 
lebensspuren density was % 9868 features/ha, the lowest on the Eastern 
Transect. 
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The dominant lebensspuren category was solitary depressions, the 
greater proportios described as shallow (18,918/hba) as opposed to deep 
éepressions (14,535/ba). The second ranked feature type “as solitary 
lumps with a density of 4999/ba. ipproxisgately one-third of these had an 
apical round bole (1154/ha compared to 3076/ba without « bole) suggesting 


an active inbabitast. 
Other features represented at Statice E2 sade up «2 such ssaller 


proportions of the total lebensspures abundance. These included individual 
ridges with 3461 features/ba, individual grooves with « Gensity of 1%41/ba 
and sets of grooves with 1077/ba. 


Station £3 


Lebensspuren analyses at Station £3, at a sean depth of 849 ga, 
resulted is an intermediate overall lebensspuresn density of 68,233 
features/ha. A total bottom area of 30% = was analyzed. 

The first ranked lebensspuren category was again solitary Gepressions 
which bad a density very sisilar to that cbeerved at Station E2. However. 
this category was closely followed in abundance at E3 by individual 
grooves which hed « Gensity of 25,033/ha. The sajority of these grooves 
were described as short, sarrow, and straight, probably resulting fron 
Gecapod movements scross the sediment although decapod density resulting 
from trawling was quite low in comparison to the two previous stations, Ff! 
ané E2. The large crab Geryvou was captured bere, but at a density of only 
2/ha. 

Other lebensspuren categories well represented at Station FE} included 
groups of depressions with 666¢/he, and solitary leaps with « density of 


3088/ha. 
Station B 


Station £% was at « sean depth of 1322 = and « total ares of 233 a” 
was analysed for lebensepuren features. Total lebensspuren density was 
51,823 features/be, dominated by individual grooves which represented 
33,470/bea of the teotel. Station B& was the only Cruise Il station 
dominated by the category of Ledividwal grooves. The sajority of the 
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grooves (26,667/ba) were short, sarrow, and straight, sisilar to those 
observed at Station E3. Many large benthic decapods were well represented 
in trewl samples from Station &, including the large crab Geryos kmown to 
leave visible short, sarrow grooves in the sedisect. 

The second-ranked lebensspuren category was solitary depressions, 
Gomisated by the shallow variety (13,355/bea from « total density of 
15,199). The only other category with « significant density was solitary 
leaps with only 1639 lemps/ba, sost 211 of those (1065/ha) without « 
visible, apical, round bole. 


Statics & 


The deepest station of the Eastern Transect, which bed « sean depth 
of 2693 =, was essentially off the continental slope due to the difficulty 
photographing the target depth located directly on “he Florida Escarperent. 
Sediment grain size analyses indicated Station £5 had the lowest sand 
proportion and highest clay proportion of any of the Eastern Transect 
stations. Overall lebensspures density was a relatively high 74,067 
features/ha, second highest of the Eastern Transect. 

The dominant feature type was solitary depressions, virtually al) 
(26,257 of 29,104/ba) being classified as shallow, apparently filled is 
Gepressions. The second ranked feature category, individual ridges, was 
generally very rare throughout al] other Cruise II stations. As unknown 
burrowing anigal produced sarrow grooves with a random path baving « 
density of 18,517/ha. Coinmcidently, a species of isopod, Ages sp., was 
captured in the trawl at Station 5 at a very high density of 992/ha and 
was found at extremely low densities at only three of the other Cruise Ii 
stations (Appeadiz C2~-3). 

Solitary lumps were well represented with « density of 11,702/ha but 
only @ small portion of that density ‘'629/ha) was represented by conical 
lumps common at other stations. The remainder represented fecal saterial 
of bolothurcids (Appendix Di-3). Ome type, with a total density of 
6256/ha, was described as on elongate sculptured lump resembling « coiled 
rope lying on ite side. ‘The other similar saterial (heaving « density of 
3515/bea) was Gescribed as « sculptured elongate luap resembling « pile of 
uncoiled rope. The actual traces of bolothuroiés which would bave been 
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classified as strips of edjacest cepressions were sot observed at this 
statics, probably due to the fine texture of the sedisent and its failare 
te preserve that type of iapressics. 

Other lebensspures categories representing & significant censity 
imcleded individual grooves with S072/ba, and two other categories, sets 
of grooves an¢ groups of cepressions, doth represented by a Gensity of 
308 features/ba. 


Eastern Transect Overview 


Figure 5-! shows total lebensspuren Gensity by stations for each of 
the three Cruise II transects: West, Central aod East. The Easterns 
Tramsect shows « sharp Gecrease in lebensspuren Gensity below the 
shallowest Station £1, sisilar to the Western Transect but there is so 
consistent trend of decreasing density with depth. Station E2 bad the 
lowest overall lebensepuren density of the five Eastern Transect stations. 
The combined lebensspuren Gensity total for all Eastern Transect stations 
was 66,2459 features/ha, intermediate to the totals of the Western and 
Central Transects. 

The eight sajor lebensspuren categories are shown in histograss for 
the five Eastern Transect stations individually in Figure 5-2. Figure 5-3 
plots densities of each lebensspuren category separately for 411 five 
stations of each transect in separate graphs. The sost numerous category, 
groups of depressions, showed 4 sisgilar pattern cs the Western Transect: « 
very bigh peak cocurred at the shallowest station at a depth of 347 =, and 
relatively low densities occurred throughout the other four stations. The 
second ranked category for the transect was solitary depressions. 
Stations £1~3 and ES showed sisilar solitary depression densities, the 
lowest value for this category appearing at Station B. 

Individual grooves, the third sost numerous sajor lebensspures 
category on the Eastern Transect showed « sisilar distribution pettern to 
that previously described for the Western Transect. Individual groove 
densities were low at Stations | and 2, rose to a peak at Station § ant 
decreased dramatically from Station 4 to 5. 

Other lebensspuren features were not very abundant oc the Easterns 
Tramsect with the notable exception of individual ridges discussed 


earlier. At Statis 8, « peak Gensity of 22.37% iadivicwal ridges/be is 
shows graphically is Figure 5-3. This valve represented the highest 
Gensity of all 15 Cruise Il stations. 


5.1.1.3 Comtrel Treppect Stations: Cruises Ii apd iii (by depth) 
Station Ci 


Station Ci, centered around « depth of 335 =, was photographed on 
three ¢ifferest cruises: Cruise I, Il and Ill. Only during Cruises II 
and Iil, which utilised the LOL BUCS casera systen were photographs 
obtained with sufficient information to allow quantitative analyses. A 
total ares of 190.1 =? was analyzed from Cruise II ané 259.6 =* fros 
Cruise III (Tables 5-2 and 5-4). 

Jrerall lebensspures Gensity was higher from Cruise III compared to 
Cruise Il; 75,964 and 37,717/ba, respectively (Tables 5-3 and 5-5). The 
Gomisant category from both cruises was solitary depressions with 
35 ,555/be during Cruise III and 21,305 from Cruise Il. The solitary 
Gepression types were searly equally divided between shallow and deep 
éuring Cruise II (10,363 and 10,784/ba, Appendix Di-%), but the shallow 
type depressions were sore numerous during Cruise III with 20,004 compared 
to 13,945/hea for deep solitary depressions. The sidpoist of the two 
transects were relatively close together (separated by 2.22 ka, Table 5-6) 
but even this small separation could have placed the transects iateo 
Significantiy different areas with slightly different sedisent 
characteristics with differeat abilities toe preserve or fill is 
Gepressions. However, the sedisent grain sisce analyses ¢i¢ sot show 
significant differences between the two cruises (Attachment Figs. 7-2 and 


7-3) . 
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Table 5-4. Distance between Cestral Tramsect station photo transects 
between Cruises II and III. 


Shatios Cruise ti Depts Cruise Iii Depth  Seperstion Distance (ks) 
ct 335 337 2.22 
Q 589 668 2.95 
c3 802 2 2.72 
a 1807 1390 a 
o 2433 2807 4.38 


The second ranked lebesssjwres feature at Station Ci, tedividwsl 
grocve., was surprisioagly higher is éensity by sore thas two orders of 
magnitude (31,281 compared te 210/ba) during Cruise III compared te Cruise 
Il. The great sajority of individwal grooves recorded during Cruise Ill 
were categorized as short, sarrow, closely spaced decapod tracks 
(23,074/ba). It was curious that sore short grooves appearing to be 
Gecapod tracks were sot recorded froe Station C! during Cruise II as there 
were sisilar suabers of large crabs captured is trawls during both of 
these two cruises at this station (Appendices C2-3 and C2-4). 

Solitary lump Gensity was virtually the same between the two cruises 
with 6786/he recorded from Cruise II and 6317/hea on Cruise III. 
Individual ridges appeared is very low Gensities during both cruises with 
only S3/ha on Cruise II and 231/ba from Cruise IIl. 

Depressions were dominated by solitary observations (21,305/he during 
Cruise II and 35,555/hbea during Cruise III). Depressions arranged is 
groups (single row in partial circle) were observed at considerably lower 
densities during both cruises. Cruise II with 9363/ha and 2542/ha Guring 


Cruise III. 
Station Cé 
This station at « depth of 525 = was sampled only éuring Cruise III. 


A total ares of 338 =” was analyzed with an overall lebensspuren desnity 
of 144,016/be. Sedisent characteristics were very sisilar te Station C! 


bet Station Cb bed « Grastically redeced Geasity of Lot¢iviéwsl grooves, 
1S37/he as compared te 31,28! at Station ©’ Guring Creing III. 

Solitary Gepressions exhibited the highest Gensity at Mation CO) wits 
101,944/te. Depressions errenget is groepe were the second renked 
lebenseperes category with 23,0)' Gepressions/be. Selitery lespe were « 
viewally ltepertest feetere bet coourret as the thirt reset category «et 
1S 254/be, priweriiy ¢ue te their relatively large tise ‘The lebeneeperes 
categories representing sotile dicta, L.«., ridges ent grooves showed very 
low Gensities. 


Matioe C2 


This station was sempleé on the firet three cruises with the results 
from Cruises Il and Ill presented is the figures. A total ares of 118 = 
wes analyset from Cruise II and 300 @? from Cruise II. Again, the 
sediment grains size enalyses for this station between the two ¢ifferest 
cruises were quite siailar. Ia the photographs, the sediaent’s surface 
appeared te be very fine grained and aleost floceulest, however, greis 
sise analyses showed an iseorease is the sand freetion as compared to 
neighboring SMations Ch ané Ch. The photographic transect sidpoists of 
Cruises Il aed Lil were separated by 2.95 ke at Gepthe of S87 anc 629 «, 
respectively. 

The é¢omisast lebessspures category for beth eorulses was solitery 
éepressions, represented by densities of %5,58'/be Guring Cruise Il and « 
substantially higher 116,11\/he Guring Cruise Iil. Gne taxa, the Gecapod 
ered Balhyples iyphia. frequestiy seen in benthic photographs, appeared to 
be e sajor contributer te the creation of solitery Gepressions es well ss 
short tedividwal grooves left behied as trecks. Ie several frames, 5. 
Lyphisa wee photographed iaside depressions with apparent trecks 
surrounding the burrow. This species was alee captured is traewile at 
Station C2 during both Cruises II and III in the highest Gensities found 
at all Central Tramsect stations, 26 ant J0/ha, respectively. 

The second ranked category varied between cruises, during Cruise Ii 
individual grooves were represented by « Gensity of VA and Guring 
Cruise III the second ranked category was groups of depressions with « 
éensity of 25,CT ibe. One other sajor category, solitary lvespe, was 
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represestet Guriang both cruises is siguificast Gensity, Cruise Ill beim 
erester thas Cruise IL. 


Statics C} 


This stetion was alec sempleé Guring three cruises with quantitative 
Gate evaelledle free Crelees Il eed Ill. The seaepling locations were 
seperatet by & Cletaepce of 2.72 Ee between these two seaplicg periods, 
Creise Il at « Gepth of TOS @ ane Cruise III at « gGepth of ME a. 
Analysed area from Cruise II inclecet 199 =”, ant 257 «° was analyset free 
Cruise Iii. 

The everall lebesssperes Geasity Guring Cruise Ill wee gore thas 
Gowble that of Cruise Il, 154,758 feateres/ba compared te 74, 926/he, 
respectively. The delk of this ¢ifference was Gee te « tiree-fole 
Lecrease is the Gensity of sclitery ¢epressions is Creise Lil seeple 
frames. Looking at the specific Gepressios types, Cruise III selitery 
Gepressions were represented by & weck bigber Gensity (by « fecter of sore 
than 3.7) of shallow éepressions as compared te deep. Dering Cruise II, 
this relationship was reversed with deep, apparentiy ective Geprecsions, 
Guteunbering Shallow ones, bet by only & eeall sergio (15,08 compere’ to 
26,81 0/ba). The remaining wajor lebenseperes types were very sieiier 
between the two cruises. 


Raticse C7 


Station CT, at « depth of 950 @ wae seupled only Curing Cruise iit. 
A total eres of 240 ao? was analysed for Lebenseperes features. Overall 
lebenssperesn Gensity was 79,822/be, « significant decrease free the 
previces twe stations ané very sieiier te Station Cl. te general, Mation 
CT? was very emomalous due te at least two extensive areas of apparent 
chesiecs) tafleence os the coler, texture aed epifeune coourring Of the 
surfece layer of the setieest. Of paertiouler sete with regeré te 
lebensepwres was the very high Gensity of individual grooves, 36 At '/be, 
the bigbest of al) Central Tramsect stations frome beth cruises, and aise 
waking thie station the Only Ome Set Gomlmeted by the cetegery Of felitery 
éepressions. The prisary coetribwter te this higher éensity of inéiviéw) 


grooves wes & single featere Gescri bet as rough broet grooves formset is 
this case by the surficial plowing of living vesicosyié clees. A least 
twe species were representet, both of which were related te the bivalves 
is chepoestetrophic copsunities fcent is the Gulf of Mezice ent st 
byéretbereal vests is the Pecific Ocean. Descriptions of these cles 
eggregetions ent their significance  appeaeret is the prericows Anew) Iepert 
(LOL ent Texas 44% 1906). 

One other sealer lebesseperes category, selitery Cepressions, was 
represented by high Geaeitios (31 ,5)7/he) at Mation CT. This category 
was Civiéed relatively equally betwees shallow ene Ceep Cepressions, 
7,168 amt 14 00\/be, respectively. 


Maetion CB 


Stetios C8, seapleé only Guring Cruise Ill at « Gepte of 1098 «, 
exhibited as overall lebesseperes Gensity of 16,242 feateres/be, the 
lewest of all Cruise III Central Tremsect stetions. 4 total beottee ares 
of 151 =* was analysed from this statics. 

The Gemisest featere was solitary Gepressions with only O8'7 
Gepressions/be which alse represented the lowest density for this category 
frome al] Ceetral Tramsect stations. Other categories represented Loci uded 
ledividwal grooves with S08S/be, Ledividwal ridges with 2,)20/be and 
sclitery lempe with only ''9)/be. The sedleest grain sice Cistribetios 
(ttecheent fig. 1~3) wae very slelier te thet of Mation CT bet thie was 
the firet station whieh 414 set beve Gepressions errenged is reguier 
petterns. Be obvious Geletion of Laevertetrete segefeune tana oocurred, 
coupereé te previewsly Geseribed shallower stations and Station CF 
(Appeetia Gl-4) whieh would expleia the leek of groupe of Gepressions. 


Metion OF 


Thies stetion wae alee seaplet only Curing Cruise Lil ant bet « fee 
transect Gepth of 1325 &. Overall lebenssperes Geeeity wee 75,79" 
feeteres/he. The Gee inent category by far wee solitary Gepressions bering 
& geneity of 25,.90'/be. Te gemerel, the patters eed types of feateres 
obeerved were very slella: te theese seted at Station CO. Ageia, af at 


a 
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Stetios Cl, there were Se groups of Gepressions enc the otber three 
lebenssperes categories cbeerved at Station CO; tecivicuwsl ricges, 
selitery leaps, ent tetiviewsl grooves appearet is sieiler low Gensities 
os bet bees Geervet for Metics OF. 


Ratios 


Meticoe wee seuplet Gering the firet teres creleee ant processet 
Quastitetively esing seeples froe Cruises Il apt Ill. Tetel arve enalpoet 
ineledet 23! = free Cruise II ot « wean Gepth of 1420 &, ant 279 &? free 
Cruise Ill for seaples bering «© seen Gepth of 1808 =. ‘The phete transect 
slépeiete free the twe orelees were seperated by & relatively lerge 
¢ietence of 4.54 Ee. Although the fetleent grele siee enalyees were 
gerereliy Sieller betweee the twe orulees, there wee © Slight looreare le 
the propertion of coarser greteet seet te Crelee Li seeples coapered te 
Cruise Ill (Attesheont Figs. ‘+2 ant '-3). Overall lebensepuren Genel ty 
wes higher Gering Cruise TIT with 3*,890 feeterea/he compared te 22 .2)6/he 
Guring Cruise Ii. 

Labenseperes Gensity by categories Guring Cruise Ill wee very sielier 
te thet obeerved for previcws Mations ©) ant C except for ‘he abcition 
of « very lew Gensity of greepe of Gepressions at only TH0/be. The 
Cominant category Curing both cruises was solitary Gepressions, the higher 
Gensity of 25,417 /he fount Garing Cruiee Ill, sbowt balf thet Gensity sees 


Curing Creiee I1 (12,057 /be). One Gomleant species bering on apparent 
significant effect om lebensepures features was the boletbuerei( Pepiagone 
>  Thie eeell see evouember (2-3 o8) wee seen Le virtealiy every 


pheotegrapt free thie station. Although set classified as ledivicusl 


lebenseperes features, very e@all leepe were seen in oot a)) freses which 
appeared’ te be related te the shundance of these beolothureids. 


Ration C10 


Station C'O wae seapled only Curing Cruise Ill at @ sean Gepte or 


1605 @ with « tetel eealyeed ares of 314 o*. The overall ledenssperes 
Gensity wee le the epper renge of Central Traneect stations with 30! 


feateres/be. The general appeerance of the sedieent surface was quite 
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upusual. The bottom was highly textured throughout most of the transect, 
is some frames locking like & coarse grevel. The texturing throughout the 
ares appeared to be due to strong bottom currests scouring away the finer 
surficial sodisents. Ins sany frames, there were recognizable ripple sarks 
is the sedigests. Usfortunately, box cores were not obtained from this 
station due to the coarse or compact sature of the sedisents. The box 
cores atteapted at this station could either sot penetrate through the 
coarse sedisent or the corers could sot close completely when tripped and 
los. most or all the sample on the way to the surface. Presumably the 
sediment grain size analyzes would bave resulted in « significantly higher 
sand proportion compared to the otber Central Transect stations. Visually 
at least, Station C10 was by far the roughest in texture and showed the 
most prominent signs of strong bottom water currents in comparison to any 
other Central Transect station. 

Two categories dosinated the lebessspuren counts, solitary 
Gepressions with a density of 42,226/ha and solitary lumps with 36,102/ha. 
Solitary depressions were the dominant lebensspuren features but the 
second ranked category type, solitary lumps, were also very promisest 
appearing in post every frame. The sajority (26,694/ha) were conical 
lemeps which exhibited an apical rownd bole indicatis’ «an active 
inhabitant. This density represents the highest of all Central Transect 
stations by sore than an order of sagnitude. An aiditional 5900/ha were 
Classified as conical lumps without apical round boles, even this figure 
approxisaately doubles that of any other station. Very few anizals were 
captured in the trawl at this station and none of those that were obtained 
suggested a probable animal responsible for creating the high density of 
these lumps. 

Two other lebensspuren categories were represented by significant 
Gensities at Station C10; individual ridges with 5294/ha and individual 
grooves with 2137/ha. Both of these densities were comparable to adjacent 
Stations C9 and Cll. 


Stations C11 


This station was sampled only during Cruise III at a depth of 2074 a. 
The total area analyzed for lebensspuren features was 273 2%. Overall 
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lebensspures density was relatively low at 34,328 features/ha, reduced 
from the higher density seen at the next shallower Station C10 but very 
sisilar to Stations C9 and CS. The sedisent grain size distribution at 
Station Ci! was somewhat confused, with a variety of sedisent types 
represented is the different box core replicates (ranged from clay to 
silty clay te sand-silt-clay sixes). Visually, the bottom texture 
appeared very coarse is some places, but the coarseness seemed to de on 
the surface of the sedigent only. The patchiness of coarse grained 
surficial sediments could have accounted for the variability seen in box 
core grain size analyses. 

The great sajority of records were solitary depressions (25,737/ha), 
most of those described as shallow depressions (24 ,599/ha) compared to 
deep with a density of only 1136/ha. The only other significant sajor 
lebensspuren category was individual ridges represented by a density of 


52%6/ha. 
Station CS 


Station C5 was the deepest station saapled during all of the first 
three cruises. The separation of the photographic transect sidpoists 
between the two date-producing cruises was 4.36 km. The sean depth during 
Cruise II was 2436 = with an analyzed area of 263:m*. During Cruise III 
the sean depth was 2401 = from an area of 176 w*. Sediment grain size 
analyses results varied only slightly between the two cruises with all 
replicates falling within the silty-clay size classification. 

Lebensspuren density for this station varied considerably between 
cruises. Cruise II showed a very high overall density of 128,717 
features/ba and 62,157/ha were recorded from Cruise III. Station CS was 
the only one of multiply sampled Central Transect Stations C1-5 where 
Cruise II overall lebensspuren density surpassed that of Cruise III. 
During both cruises, the two dominant lebensspuren categories vere 
solitary depresions (ranking first) and groups of depressions (ranking 
second). The category of solitary depressions represented « slight 
increase in density compared to seighboring stations but the high 
densities observed for groups of depressions (30,770 and %4,833/hba, 
Cruises Il and III, respectively) represented an extreme increase fros 


other deep Central Transect stations and were the highest recorded for 
this category for all Central Transect stations from both cruises. 

The third ranked sajor lebensspures category during Cruise II, 
individual grooves with « density of 24,962/ba, was virtually ebsect 
during Cruise III (only 396/ba). So obvious explanation for this 
éiscrepancy is evident is invertebrate densities resulting frome trawl 
samples takes during the two cruises at this station (Appendicies C2-3 and 
C2-%). Is contrast, species capable of producing grooves (bolotburcids, 
opbiuroids, etc.) were actually sore abundant during Cruise III thas 
Cruise IL 

Station C5 sampled during Cruise II was one of the few stations where 
adjacent strips of depressions were recorded. This type of feature is 
proguced by the sovement of holotburcids and is one of the few which cas 
be attributed to a specific type of anizal. 


Station C12 


Station Ci2 was the deepest station of the Central Transect with « 
mean Gepth of 2062 = and was sampled only during Cruise III. A total ares 
of 236 =* was analyzed for lebensspuren resulting in a moderate overal) 
lebensspuren density of 52,842 features/ha. The sediment surface appeared 
very fine grained in the photographs but the grain size analyses resulted 
in the highest sand and lowest clay proportion of all Cruise Ill stations. 
What appeared to be fine grained sedisents in the photographs say have 
been limited to « thin layer on the surface of the substrate. 

The dominant lebensepuren category was solitary depressions with the 
great sajority of those classified as shallow (23 ,.229/ha) as opposed to 
deep depressions (3570/ha). The second ranked category was individual 
grooves with a density of 10,417/ha. This classification was prisearily 
divided between two types of grooves both of which were produced by the 
plowing ection of an anizal moving scross the bottom. One classification 
was narrow smooth grooves (8537/ha) and a second classification of broad 
sculptured grooves (43277/ha) produced by « larger anieal causing ridges of 
sediment to form paralleling ridges along the length of the groove. The 
latter classification was rarely seen at any of the other shallower 
Central Transect stations. 
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Individwal ridges and solitary lumps were also well represented by 
Gensities of 6679 and 6091 features/ha, respectively. 


Cestral Tramsect Overview for Cruises II and III 


Total lebensspures Gensities for al] 12 Cruise III stations are shows 
in Figure 5-% and combined Central Tramsect stations from both Cruises I! 
and Til is Figure 5-5. Seth cruises show « sisilar patters of density 
with increasing Gepth although there is some variation between cruises. 
Total densities from Statioas Ci-C8 were all lower during Cruise Il 
compared to Cruise III but Station C5 total density was higher during 
Cruise IL 

Maxiaua lebessspuren density ccourred at Station C2 during doth 
cruises. The peak density of 175,980 lebensspuren features/ha cocurred 
éuring Cruise Ill. Unlike Stations £1 and Wi of the Easters and Vestern 
Tramsects, the shallowest station of the Central Tramsect, Station C! was 
relatively low is overall lebessspures Gensity. The sisiauae total 
lebensspuresn Gensity om the Central Transect appeared at Station CB 
(16,282/ba) at a depth of 1098 =. With increasing Gepth below Station Ci, 
total lebensepuren density oscillated at « soderate level between 35 ,000- 
86,000 features/ha. 

Figure $-6 presents bistograss of a1] siz sajor lebensspures 
categories for each station separately, arranged ia coluans is order of 
imseoreasing Gepth. Density of features by depth froe 411 Cruise Iii 
stations is shown for each lebensspuren category in separate graphs is 
Figure 5-7. The sost sumercus feature type, solitary éepressions (overall 
density of 54,2%\/ba), bead a pattern of distribution by depth sisilar to 
that of two other category types, groups of depressions and sete of 
grooves (Fig. 5-7). The shallowest station, C! bed relatively lew 
Gensities for these three categories, but levels increased to saxiauas for 
the transect at Stations C2 or C3 (629 and 6 =), and then cropped 
sharply at Station C8 at « depth of 1098 w. The category of groups of 
éepressions showed « substantial increase from surrounding stations at the 
deep Station CS (2801 =) representing the highest Gensity of the transect 
for this category. A sharp increase was also seen for sete of grooves at 
the deeper Station Ci2 ‘288 a). 
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Figure 5-4. 
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Figure 5-7. Cruise III density by depth (station) for separate aajor 
lebensepuren categories. 


Two sajor categories in Figure 5-7, individual ridges and individual 
grooves, represeste<d sovemest of aenigals across or just below the 
sedisest’s surface. The second ranked category in overall density, 
individual grooves, peaked at Station C7, prisarily due te the sumercus 
furrows left behind by vesicomyiéd clams found at this station (Appendix 
Di-4). Stations cocurring between C8 at 1,098 @ and C5 at 24501 = showed 
very low Gensities of individual grooves. Distribution of individual 
ridges was generally opposite to that of individusl grooves. With 
increasing depth, individual groove density increased at Station C8 to 
relatively bigh levels throughout four of the deeper stations, C9, C4, C10 
and Cll. Station CS showed very low densities of both individual grooves 
and ridges. Station C12 om the other band, showed an increase is both 
lebensspuren types compared to the neighboring Station C5. An increase in 
éensity from Station C5 to C12 was also evident is two other categories 
shown in Figure 5-7, sete of grooves and solitary lumps. 

The distribution pattern of solitary lumps was sisilar to the overall 
tread of total lebenssepuren density with « peak at Station C2 and low 
Gensities at Station Ci and sid-depths below 700 = with the distinct 
exception of the very high density peak at Station C10 (1605 «). The 
unusual nature of bottom sedisents and evidence of strom bottom currents 
Giscussed previously say have played « role is the presence of large 
numbers of solitary lumps at this station. 


5-2 FAUNA 


A total of 91457 benthic photographs were analysed for dicta 
representing a bottom area of 24,590 a* (Table 5-1). Sampling effort 
varied between project years; for Cruise II, 100 frames from each station 
were analysed for drete and for Cruises III, IV, and ¥, 200 frames were 
analyzed from each station. 

Feunal observations in besthic photographs were identified to the 
lowest possible tazon. As with any visual sagpling technique, each 
tazonosic group possessed different attributes which contributed to 
variation in the scoureacy of the identification. Assignment of taxonomic 
names was also & partially interpretive process, utilizing not only views) 
tazonosic keys, but alec drawing upon other sources of inforsation 
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considered reliable for elisicsting sajor gaps in identification quality. 
AéGitional sources of information used for making taxonomic assignments 
included subtle colors (wisible only is live specimens), taxonomic lists 
of bicta captured is trawls as the same station, and records of species 
ranges within the Gulf of Mexico or neighboring Geep sea habituts. 

These isformgation sources were used very conservatively to avoid 
wisidentifications; «.g., ignoring the possibility of a sew species and 
forcing @ particular cbeervation inte a specific previously recorded taxa. 
Bowever, the utilization of additional information beyond taxonomic keys 
for identifications allowed relatively reliable, scourate processing of 
the date with greater resolutions that would have been possible without 
these considerations. 

As with all visual census techniques, lumping of unidentifiable taxa 
iste tazonomic groups was unavoidable. In sany cases, the uncertainties 
of visual identification occurs at the species level (e.g., sany of the 
species of the sacrourid fish Begumia are visually indistinguishabdle) but 
there were also sany groups which could not be identified visually beyond 
families, orders, and even classes or phylums (e.g., Porifera and 


Pogonophora). 
5.2.1 MWOMERICAL ABUNDANCE 


A total of 20,755 individual anisals were recorded from the 55 
stations analysed quantitatively (Cruises II-¥). Due to the very low 
abundances of most taxa, and to allow comparisons between relative 
abundances, al) data are presented as sumbers of individuals per hectare 
or 10,000 a. 

Appendices D2-2 to D2-5 detail all benthic photography bicte 
éGensities for Cruises Li-¥ to the lowest level of identification possibile. 
In several of the groups such as Porifers or Ophiurcides, the sajority of 
the observations are listed as unidentified species suabers or letters. 
These taxa are believed to represent distinct species due to unique 
sorphological characteristics or colors, ete., but could not be properly 
identified at this tise. 

Of the 245 total different biota taxe listed is Appendices 02-2 to 
D2-5, it te believed there are @ sisiaus of 190 different species 


represeste<. Meck of the overlap cocurs when bigber level taze are 
assigned to a specific observation ¢ve to poor rescoletios or leck of 
identifiable characteristics. Is sany cases, the unidentified biota is 
assigned «a genus, family or “~‘gber level sase which say also de 
represented by species level identifications appearing is the sane 
station’s taxonomic list. 

As &@ general overview of a1] segafauna observed is benthic 
photographs, Table 5-7 shows « summary of sajor bicta group density over 
011 55 stations and four cruises using total abuadance and total ares 
surveyed of 28,950 =”. Figure 5-8 illustrates the relative abundance of 
these sajor groups as « histagras. Siz of the sajor groups appearing is 
Table 5-7 were deleted is this figure--bdecteria, algee, plants, « single 
isopod and two unique groups, bivalves and tube worus which only cocurred 
at isolated stations representing probable chemosynthetic communities. 

Although these data represent a wide variety of stations ranging is 
Gepth frea 300 to 3000 =, & general picture of the segafeuna observable by 
& specific method of benthic photagrapty on the continental slope of the 
Gulf of Mexico is illustrated. It is immediately apparent that very few 
megafeunal groups are represented by high Gensities. The growp of cia tals 
with the highest density by far is the class Holethurciées, which 
exhibited an overall density of %*5 individwals/he. This value is over 
one balf of the total density for all segafaune observed is benthic 
photography sampling. 

The second ranked group shown in Table 5-7 is the bivalves which hed 
an overall Gensity of 1152/ha. However, this group was represented al acest 
entirely at @ single Station (C7) which bed characteristics suggesting the 
presence of « chemosyathetic community as Geseribed in detail in the 
previous Anowal Report (LOL and TAM’ 1966). 

Other sajor groups contributing « relatively large proportion of the 
overall Genaity included Aleyonaria (prisarily Penmetuleces or sea pens) 
with « density of TOG/ha, Gecapod crustaceans with 612/he, Porifers with « 
density of %62/he end demersal fishes with an overall Gensity of 198/ba. 

Tables 5-8 through 5-1! present total Siete densities froe Cruises 
Il-? sumeariced by sajor groups. These sajor groepe (‘alee eset for 
pegefeuns and secrofeuns Geta) very is taxonomic level from classes is the 
case of the echisoderas, te phyless in cases such at Pogonephere or 
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i Table 5-7. Total groupe Gensities, Cruises I-T. 
— es Teta, bpuntance Denaitxy lee ./ ma) 

. Sok izsouy cetes 102 81.5 

5 Pheecpty cese 185 $9.0 

J Ry¢rocharitscese 35 2.4 
Porifers 1135 Ye 

| Alcyonaria rea 709.2 
Actiniaris “6 3.1 

| Selerectinis 10 ‘1 

q Polycbacts 2 iors 
Gastropote bad 6.3 

i Bival vie 2032 1991.7 
Seaphopote 70 28.5 

1 Cephalopoda s 33 

| isopote ' 8 
decapote 1$05 $12.8 

1 — 
Vestisentifers 223 9.7 

J Astercies & 6.3 
Oph Lureiées a2s 172.8 

j Eohinciées 22 8.9 

J Rol othureiéee rs 4 
Crineiées 127 4 

| ere 1° * 

5 Denersal Fish aes 198.5 
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Table 5-8. Benthic faunal Gensity (Bo./he): 
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Table 5-9. Besthic feunsl geneity (Bo./he): Cruise III Central . 
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Benthic feume Gensity (Bo./ha): Cruise ¥ West-Central. 
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Porifere. Tetal bicte Gensities at the bottoe of each column excludes the 


waknows category and som-dicta categories of artifacts and consol idated 
saterial. Very high densities of what were believed to be fragments of 


pteropod shells were recorded at sany stations. This record type was also 
subtracted from the total because of the probability that sone of these 


records represented living organises. Figure 5-9 illustrates these total 
biota densities is graphs of the four cruises tocluding all 55 stations. 


5.2.2 ABUMANCE BI DEPTH 


The following table summarizes densities for Ab transects together, 
by Gepth increments as used is other sections. 


eta Mean Density (no./ha) 
278- 500 1,575 
$00- 1000 $,278 
1000-2000 % 3 
»>2000 1,229 


Peunal density was generally low at shallow stations and was lowest 
in water deeper than 2000 =. The depth range of 1000-2000 = showed the 
highest sean density by sore than a factor of five compared to the sext 
lower Gepth increment. This high density was due to the very high sumbers 
of the bolotburcié Peniagone sp. encountered at four sid-depth stations 
samplec during Cruise III; Stations CB, OF, Ci, and C10. Whee the density 
contribution of this solitary taza is removed from the total for the 1000- 
2000 = depth increment, the overall density is reduced to 4365/ha. The 
contribution of this particular genus is also seen is comparisons of 
densities by transect. Peniagone sp. was Sot collected in the trewis. 


Figure 5-9. 


Cruise V Tete! Biets Density 


Tetal bliete density from benthic phetegraphy by station, 
Cruiees 11v. 
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5.2.3 TRARSECT 


The following teble lists sean tetal Gensities of a1) feene by 
trensect 


Over all sean Gensities of the Central Tramsects were consistestiy 
higver than ot other transects. Again, the belethurcié Pesiagons o. wee 
the scot uignifleast costribution te these Gensity values. During Cruise 
2, this taza was encountered at twe stations, C) and C8. At Station C8, 
the ooetribution of Peniagoes op. Gensity te the total diets density for 
the entire station was & very significant 5 af Lilestrete! is Figere 5- 
% The Bigh stetion éGensity et Station C2 wes Gee prigaeriiy te as 
wnideatified ophiereid taze represented by & reletively bigh Gensity of 
Sti/ee. The very bigh transect Geasity of 24,970 intividwsla/be oo the 
Ceatral Tremeect Guerieag Creliee } wee Gee aleeet eetirely free the 
extremely high ebunéance of the Pepiagone *p. doletbureié. Five stations, 
cr, CB, OF, Ch, ame CIO exhibited Bigh Genesities of Pepiasens *- 
resulting ts the Genpeity peaks shows in Figure 5-9. 

The Eastern end Veet-Central Transects sampled Guring Cruises IV and 
¥ were soderate ia overall biete geneity. The Eastere Transect free 
Cruise Iv, wilh @ wean Gensity of 3122 leeividwsle/he, showed higher 
éGensitios through the cis ié-Cepth stations between Stetions HA ant GC 
representiag Gepthe between 625-667 & Lilesetreted Le order of Gepte ia 
Tigere S~%. Twe eajer tame coetribeted te these Sigber Diets Genel ties; 
several peametuleece taze sod & sueber of Geeepoed erustecenn tase 
(Appeedia 02-4). Beth the shallower stetions te the 195-360 & Gepth range 


end the Geeper stations between 599 anc 2.090 & were a1) lower io seen 
Siete Geasity. 

The Weet-Cectral Tremeect Guring Cruise ¥ bet sear bicte Gensity of 
22% tetividwsla/be. Metion VCT, representing the highest Gensity of 
the tremeect is epiqus. 4 single tame group, Pogonoepbora/ leet! sentifers, 
ccetribeted « Geasity of 3)00/be te the total for the stetios tetal of 
S960/he. The bulk of the records (2905/bea) seking op the total 
Pogowophora/ Vestiaestifere Gensity were recorded os vrestiaentiferens 
consiéeret te be chemoeyetbetic (LOL ant TAM 19%). 


5.2.8 OGREITT OIPTERERCES WITELS TRARSECTS 


Twe seasons] coeperieons were possible is beathic phetograephy 
results. The Ceetral Treseeet wee sempled beth Guering Cruise Il is Rare 
190%, and Geriag Creiee III te BSeveeber 190%. Five of the 12 total 
Cestra) Trameeet stations were semplet é¢uring beth cruises; Bations C!, 
ce, Co, C8, amt CS. Several stations os the Easters Transect were aise 
senplet os twe seperete cruises. Sations 1, &, HH, ant H were senplet 
beth Gering Cruise Il is March 1965 and alee Guring Cruise IY te e— 
19%. Mean Gensitios for these stations sampled on multiple cocasions are 
shown te Table 5-12. 

Ge the Central Tramsect, seen Gensity is epring 1904 (Crudee Ill) wee 
sore than Gouble thet of wieter 1964 (Cruise Ii) (908S/be ane 8268/be, 
respectively). & eleller gdeerease in tetel Gensity free Creise Ii 
senpiing wae fount of the Eastern Trameect stations maered between Cruises 
Ti ene Iv. The seen total Siete geneity of the four replieted festers 
Trapeect stetions was sore thas Gowble te summer 1905 seeples (Cruise TY) 
coeperet te winter 190% (Cruise It) (2560/be ant 10) \/ be, reepectively). 
The vertetion te seupling of ort between Creiee Il (100 fremee/etetion) 
ond beth Crudeee Lil ant TY (200 fremes/etetion) aay be the Goeee of there 
treneect variations. 


5.2.5 GRADOMAL DIFTERERCES ie BUMEP OF Tals 


Reebers of recegnicsdiec taxes . “eothic phetegrephe were quite lew ie 
coeperieoes te ether seepling te...iques. ee of thewe Gate for 
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calculation of diversity tnmdicies would be of little walee due to the wide 
variety of species groups that represented sore than « single species. 
Teteal suabers of taze recoréed is besthic photographs by cruise and 
stetion are shown is Table 5-1}. 

The Bost noticeable contrast is evicest is comparison between sumbers 
of taxa recoréed from Cruise Il (Mareh) compared to the other three 
crvises. Seabers of separate taxa on the three transects of Cruise Ii 
rengeé between 29 os the Easters Tramsect te 41 on the Central Transect. 
Sembers of ‘axe represented on the other three cruises were approxiaately 
three tises as bigh, renging between 118 of Cruise ¥ and 123 taxa froe 
beth Creises Lil eed Iv. The msost likely expleasation for these 
Gifferences is the sampling istensity--the sumber of frames analysed for 
bicte Guring Cruises III, IV, and ¥ was double that of Cruise Il. There 
may also be seasonal or other temporal effects levelved but this possible 
cause of variation cannot be separated from possible effects of variable 
sampling intensity. The effects of unequal sampling effort upon numbers 
of taza was alec evident is the sacrofeuns Geta. 

The sumber of 4ifferest taza recorded is benthic photographs were 
averaged by Gepth inerements over a1) transects and 211 four cruises 
resulting in the following distribution: 


Depth Range Be. of Taxa 
z78- $00 1s 
$00- 1000 pad 
1000-2000 18 
> 2000 11 


Total suaber of taza by Gepth imerement satebed the pattern shown by 
mecrofeuns with the highest number cocourring in the interpediate depths 
ané lower sumbers at the shallower and deeper stations. 


$.2.6 SIZE MEASURIDENTS FROM BENTHIC PROTOORAPES 
By the wee of Gigitiaing procedures Geseribed in Section 2.3.1.4, 


Od jects appearing is benthic photographs and located on «4 level bottos 
surface could be seasured for length or surface area. A total of 16,049 


“<7 


length measurements (Appendix D3-2) and 328 area measurements (Appendix 
D3-3) were cdtained. Table 5-9 shows several representative examples of 
length measurements. Appendix D}-! summarizes bicta length seasurenents 
from all 55 stations for each taza. 

The principal utility of this technique is most ev ident when taza are 
measured that are rare or son-existest is trawl samples. The case of the 
extremely abunéant bolothburoid, Peniagone sp. is an exceptional exazple. 
This was the sost abundant taxon is a1] 55 stations sagpled by benthic 
photography with a peak density of 154,669 individuals/ha at Station C9 
éuring Cruise III, but was sot recorded from a single trawl sagple. A 
total of 11,326 were recorded and 10,581 of these were measured (Table 5- 


14). 
5.2.7 SELECTED SPECIES ACCOUNTS 


Several taxa were represented in sufficient sumbers and are selected 
for further description in this Annual Report. ‘The holothuroi¢ Jeniagone 
sp. (identified from photographs by Dr. BR. Carney) was the sost suserous 
organise recorded in all of the $157 analyzed photographs. It was 
observed at six different stations on the Central Transect during Cruises 
II and III over a relatively narrow depth range, as illustrated in Figure 
5-10. The very bigh peak density of 154,669 individuals/he occurred at 
Station C9 at a dewpith of 1325 =. The very sarrow depth and station 
Gistribution of this species "4 their close proaiaity *o chemosynthbetic 
communities in the same area suggests a possible association. 

The length distribution of all observed Peniagone sp. ranged froa 
1.0-7.4 om with a sean of 2.96 om (Appendix D3-1). Figure 5-10 shows the 
length frequency distribution for the 10,581 individuals that were 
measured. 

Bembrops gobioides was one of the sore numerous fishes recorded by 
benthic photography. A total of 87 individuals occurred at 12 stations 
(Appendix D3-1). Although it was relatively low is abundance compared to 
the total of 367 specisens collected by trawling, the total density was 
significantly bigher than that estiaated from trawling due to the smaller 


area photographed. 


err 


Table 5-14. Sample of length measurements froe benthic photography. 


tuter of Sunber Mean Mi nd am Maxisus 
Taxa Abundance «=Malions Measured lemsinice) Lemsinice) § Lensin (ca) 
Thalassia =p. “9 7 “9 13.9 8.9 29.3 
Byalincecia Lukicols 69 12 68 20.7 3.9 51.7 
Glyphocrangos =p. $1 21 . 3.1 0.9 5.3 
Manica valida a2 6 16 3.4 1.8 4.5 
Batantia 1268 a7 819 2.7 0.5 20.0 
Ophiurcides ap. 6 160 6 159 6.3 3.6 7.4 
Pes lagome =. 11,328 4 10,581 3.0 1.0 7 
Synapbobranchus *p 32 14 16 s5.1 12.0 60.6 
Bembrops gobicides a7 12 as 20.2 6.6 3.3 
Chlorophibalmus agasaiii “9 10 “7 10.5 4.3 18.8 
Wee 


OO EE EEE —————————— — clllllllllllnldlndddddvddldlldlllllllllllll ———————————————— —— — 


Deneity No./Hectere 


649 


PENIAGONE SP. Cruises !! end ili by Depth 


Figure 5-10. 
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Distribution by depth and length frequency distribution of 
Peniagone sp., Cruises Ii and Iii. 


The éistribdsetios by Gepth and length frequency <istribdsuticos for . 
Sobioiges are shows is Figure 5~-1!. This fish cocurred only st shallow 
stations betwees 274 anc ST @. Length seasurements ranged fron 64 to 
34.35 cm with « sean of 20.2 ce. The sean length found free benthic 
photography sampling was slightly higher than that Geteruined froe trev) 
samples (202 am and 190 an, respectively) which is probably caused by 
seasurement of total lengths is benthic photographs as opposed to fork 
length is trewl specieens. There appears te be at least two growts 
coborts shows is Figure 5-11, although the sbundgance of the sealler 
ieégiviéusls proéeciag the first sode was very seall. Interestingly. 
eéditional size coborts were also seen is the trev)] ool lections. 

Galerepthalmes sgaesizi wes another fish well represents! is benthic 
photography samples. A total of 49 Ledivid¢uals were recoréed froe 10 
Gifferest stations. As shown is Figure 5-12, thie fish wee alse 
represented only st shallow stations of the continental slope between 155 
and 766 = Gepths. 

A total of *7 inéividwels were seasuered with « sean length of 10.5 oo 
renging frome « sinieus of 4.3 c= to « saxieus of 16.) om (Appendix D}-1). 
Figure 5-12 presents the length frequency distribution for these tetel 
length seasurements. Sisiiar to the case of B. gobloiges sbove, this 
species appears to be represented by several growth coborts which were 
also evident is trewl collections. The sean length for trew) seaples was 
9.5 om compared to 10.5 om for benthic photography semples, the ¢ifference 
Gue et least in pert te the seasurement of total length in photographs as 
opposed to fork length of traw) speci sens. 

A total of 37 Dreaphobrapcbes *p. were observed from 12 stations free 
ell eruise semples. All of these obeervations were soet prodediy 5. 
oregon, ané were inadvertently divided between the species classification 
and the unknown species Listing in the appendices. The sean length for 
these obeervaetions was 55.1 om ranging between 24.5 and 60.4 om. In the 
case of this taza, benthic photography seasurements were alse larger than 
the trewl sean of 41.5 om, but this Gifference canmet be attributed te the 
measurement of fork lengths for this ee) species. 

Vistribution by éGepth is presented in Figure $-'3, Synaphobdrancbus 
o> were seen prigerily throughout ai¢-depthe between 60% and 12% oa. 
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Figure 5-i2. Distribution by depth and length frequency distribution of 
Chioropthalmus eageesizi, Cruises II-V. 
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SYRAPHOGRARCHUS SP. Cruises |i- v by Depth 
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Figure 5-1). Distribution by depth and length frequency distribution of 


Ernaphobrencies ep., Cruises ti-¥ 
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The Gensity of the galetbhelé cred Muniés raelic¢s is Lllestreted is 
Figere 5-14. This galethelé was only recorded Curing Cruise IV ant was 
represented coaly et the wid-Gepth stations betwees 6279 ant 642 & Only 16 
seasurepects were possible frome the 42 total cbeervetions resulting is « 
sean carepece leagt® of 3.4 cm renging froe « sinieus of 14 ce te « 
saxigus of 4.5 ca. 


5.2.8 COMPARISONS CF BESTEIC PRHOCTOORAPET AMD TRAWL DERSITIES 


Tables 5-15 through 5-'7 present overall segefeune group Gensities 
Geriveé froe trewling ant besthic photagrepey seaples free Creises III, 
Iv, and 7, respectively. Cruise Il geneity Gate were sot lecleded is 
these comparisons because of the fewer suaber of analysed frames (100 
compared te 200 for the subsequent three cruises). Calculation of bettos 
areas samplet by trawling (necessary for Gensity calculations) toa inte 
account the expected south opening of the trew) when fishing sorwaliy, and 
length of the trewleé ares Gerived froe tie tise the trewl spent on the 
bottom and the logged speed of the vessel. 

Figures 5-15, 5-16 and 5-17 present these Gate io graphs for selected 
wegafauna groups (éGecapod crustaceans, combined asterciés ané ophivroiés, 
ané Gemersal fishes), end total segefeune (a1) growps combined). The 
sajor groupe were chosen for comparison because of the siailear likelinood 
that bets trawling and beathic photography would obtain representative 
senples. Some other groupe would be expected te be seapled sore 
effiecleatiy by beathic photography, ¢4., #08 pens (Aleyowerta) or other 
dlete groupes attached te, or Suried below the surface of the substrate. 
Tet ether groepe would be expected te be seapled sore efficliestiy by 
trewling is comperieoe te « views) technique. These groupe would leclede 
eel) ledividwsls suwek as barnecies, selitery corals end other taze net 
easily observed in photographs. 

The everall results lediceted that with very few exceptions, 
wegefeuns Gensitios obtained free dbeathic photography greetiy ex needed 
these oitalnet free trewling. Dering Cruise Lil, the Geneity 6) (ferences 
between the two seapling setbodelogios was the sost promo: aced with 
vertietions is seme cases being sore than four orders of sagnitede (Metios 
OO, Table S'S). The @remetioc ¢ifferences between benthic phot: graphy end 
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Figure }i4, 


Stetion distribution of density for Munide vaiidse, Cruise TV 


Tetal eegeieuns Gensity (ne. /hectare) from trewling ent 
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Table 5-17. Total megafauna density (no./hectare) from trawling and 
benthic photography: Cruise V. 
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Figure 5-15. Megafauna density comparisons of trawl and benthic 
photography: Cruise III. 
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Figure 5-16. Megafauna density comparteons of trewl and benthic 
photography: Cruise IV. 
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trawl Gensities is these cases was, for the most part ¢we to the small 
bolothurcié, Pesiagose sp. discussed previously. The density peak at 
Station CT was due prigarily to large aggregetions of bivalves of the 
family vesicomyiadae not sampled by trawling. 

Total megafeuna Gensities from benthic photography exceeded that of 
trawling at a11 Cruise III stations, differing by so less than « factor of 
five at Station Ci (769 animals/he and 154/ha, respectively, Table 5-15). 
Station Ci2 was not sampled by trawling. Other groups froe Cruise III is 
Figure 5-15 also show benthic photography density estiaates bigber at all 
stations than those obteised from trawl samples. Total Gecapod Gensity 
for Cruise III (Fig. 5-15) shows a very similar patters for both sampling 
methods resulting in density saxigums at Station Cb and secondary peaks «at 
Stetios C8. 

Density plots for combined asteroids and ophiurocids also resulted is 
similar patterns for both photography and trawling. Misiauws densities 
appeared at Stations C! and C10 apd the saxiaus density cccurred at 
Station C2 for both sampling types. The saxisus asteroid/ophiveroi¢ 
Geansity ia benthic photography resulted priserily frome « single 
unidentified ophiuroid taxa (298 of 423 anisals/ba). Similarly, « single 
species of opbiuroid, Ophiocamax fasciculata sccounted for « Gensity of 
188 individuals/be out of the total astercid/ophiureiéd trawl density of 
194/ ha. 

Demersal fish densities at Cruise [il stations were variable det 
generally low at Station C9 (1325 =) and deeper stations. Stations 
densities calculated from benthic photography differed from trawling by « 
maxious of 12.5 times that of trawling at Station C5. The highest 
demersal fish density from photographs was recorded at Station CB (396 
fish/ha). 

Figure 5-16 shows Cruise IV densities divided inte the three sajor 
depth iatervals, £1 stations (336-360 «), E2 stations (62°-667 =) and FE} 
stations (809-867 =). Station BS has data only from benthic photegraphy 
and was not sampled by trawling. 

Total megafauna at the top of Figure 5-16 shows the same genera) 
trend as Cruise III. Benthic photography densities exceeded traw) 
megafeuna Gensities at 411 stations, but only by & Small Bargin at toree 
of the shallow stations. The density differences between the techniques 
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were gost promounced at the wic-dept® station group woere a1) EF statics 
besthic photagrapty Geasities exceetet those free trawling by « fecter of 
at least 3.5 (Station E2D, Teble 5-16). 

The Geeper, FT) station growp alse showed large Cifferences between 
tetal segefeuns Gensities obtained free photography end trawling. SBeothic 
photegrepty Gensities surpesset trawling valees by factors of between 6 
and 18 but overall, the Geneity vralees were lower for beth saaple types 
compared to the nié-Ceptt, EP staticzna. 

The taree taza selected for comparisons is Figure 5-16 show sone 
variation is which trewling resulted ie bigber Gensity estiaetes. for the 
Gecapot crustaceans, trawling seaples resulted is higher Gensity valves at 
three stations, E15, Eid anc B. The rewaining Cruise IV stations were 
sll represestet by Bighber Gecaepetd Censities Gerived free dbeathic 
photography. 

Por the asterciés ant ophierciés combized, « tetal of five stations 
were represented by Bigber Gensities resultiag frome trewl seapiles, 
Stations Tid and Ei of the shallow group and Stations TID, TlA and TIS of 
the Geep station growp. All five of these Cifferesces were Cue to the 
feet that set « siagle aeterelié or ophiereld was photographed at these 
stations resulting ie sere Gensitios (Teble 5-16). One of the highest 
sensities fo these groupe was recorded frome benthic photography at 
Ration & ('T\/he) whieh was sot seapled by trewling. 

Dewersa, fish Gensities at Cruise IV stetions were 411 bigher free 
besthic photography compared te Gensities from trewling. Se filabes were 
obeerved in photagraphs at Station H but the remaining station Gensities 
caleulated froe beathic photography <iffered froe trawling by factors 
between 1.) (Station EXA) and 12.7 (Station E2E). The highest ¢enerse) 
flieh Geneity from photographs was recorded at Station FIC (737 Fieh/ha). 

Cruise 7 total segefeuns Gensities are shown at the top of Figure 5- 
17. The stations are arranged by depth between 278 and 123! & but do not 
represent regular éGepth increments. The resulting general comparison of 
the twe sethodologies wee the sane as for Cruises Lil aed IV; at all 12 
Cruise ¥ stations, teteal segefeune densities obtained from bdeathic 
photography analyses were higher than densities obtained from trew) ing. 

Twe peaks is segefeune Gensity froe benthic photegraphy cocuwrring at 
Stetions WCT and WOR require special seation. At Station WCT, the dulk of 


the segefeuns sbuntance resulted froe « unique group of Lovertebretes, the 
Pegeosophora/Testisestifersa. This group, iscledéed within *otber 
isvertebrates® is Table 5-17, accounted for 855 of the total segafauce 
Gensity et thet station (3342/tube worus/be fros « total segefeunae Gensity 
of 3920/ha). Tube worms were also obtained by trewling by the eéditice of 
& Special Gevice dbetween the trawl Goors Gesigned toe snag the eniaals 
which live partially Deried below the surface at the sediment. This trew! 
Gevice, certainly less efficient than photography, resulted ic « Gensity 
of caly 52/ba for pogoeophoran and vestisentiferan tube worss. 

Station WC6 represented another anomalous ares, particularly is 
contest of the trawl saaple at this station. A large voleme of living 
sclerectisian corals as well a8 6 sumber of entipatbarian corals were 
collected ts the trawl. These were ¢ifficult toe enumerate and are sot 
fairly represented in the total segafeune Gensity of 90% anisals/ba froe 
the trawl sample (Table 5-17). In comtrast, the bigh tetal density 
represented for this station from benthic photography is Figure 5~'7 was 
prigeriiy the result of sea pens (2263/ba). The very high density of 
these alcyonarians (an order of sagnitede higher than any other Cruise 7 
station) say be related toe the proxiaity of an ares of aboorgalily bigh 
productivity sampled by the trawl at this station. 

Decapod crustacean densities for Cruise ) stations in Figure 5-17 
show generally bigher valves from benthic photography as compared to 
trawling. Two stations were exceptions, WC’ and WC8 where traw) density 
estiaates surpassed that of photography. The peak Gensity of 973 
édecapods/ba (Table $~17) cocurred at Station WC2. The highest decapod 
Gensity obtained from trawl samples (*96/ha) was at the deepest station of 
Cruise ¥, Station WCl!l whieh alec showed « sigilar peak is density 
resulting from photography (925/ ha). 

Asteroid/ophiuroid densities were siailar between the saapling 
methods at the four sballowest Cruise ¥ stations (Fig. 5-17). Densities 
from photography were higher than frome trawis for the remaining deeper 
stations with emall peaks is photographe densities at Stations WC? and 
WCo. The sazieus density for asteroids/ophieroids was at Station ¥WC'! 
where large sumbers of small ophiurcids were photographed ('7}!/ha, Table 
5-17) but very few ophieroids were collected in the trawl. 
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A similar petters between benthic photography an¢ trawling density 
estigates is shown for ¢emersal fish is Figure 5-17. Densities free 
photography samples were higver at a1) Cruise 7 stations compared te trew) 
Gensity estiaates. The highest Geasity for fish (480/ba) was seen at 
Station WCi! which was reflected by sieilar density peaks is the trew) 


sample. 


The overall quality of Cruise © photographs obtained by the Voods 
Hole Mini-Angus System 41¢ not permit the detailed benthic photography 
analyses as was performed on samples obtained from Cruises Il-¥ that were 
Obtained using the LOL BUCS apparatus. is general, the sajority of the 
photographs obtained Guring Cruise I were at an extreme altitede (above & 
Bs) which probibited beth adequate lightiag of the bottes and proper 
identification of any biota which appeared withia indivi¢wal freses. is 
unexpected prodlem also arose preventing scourate assessment of the ares 
of each frame. During Cruise I, the Woods Bole Mini-~Angus systen provided 
altitede information as only «4 telemetere! signal te the chart recorder on 
the surface and sot as part of the Gate chasber inforwation exposed conte 
each photograph. Due te the variation is altitude above the bottes free 
one frame to another, it was necessary to establish an exact correlation 
between the frame to be analysed and the altitede sark on the cbart 
recording. The difference is altitude between photographs taken eight 
seconds apart could easily be several seters which would tramelate lete « 
large ¢ifference ia ares. If the wrong altitede was chosen frome the 
confusing sass of tic sarks representing Camera altitudes on the chart 
record, resulting Gensity estiaates and sise seasurements could be groesiy 
over~ or underestiaated. For these reasons it was necessary to utilize 
the photographs obtained froe Cruise I, SMations Ci-C5 in « qualitative or 
semi-~qualitative descriptive sanner only. The following dOrief sccounte of 
each station include notable observations of ¢dominant or upusual dicta and 


general lebensspuren Gescriptions. 


5.3.1 Static ci 


A total of 235 of the 800 possible frames were ceadle for « general 
éescriptios of this station Guring Cruise I. The total transect lengt® 
wes 2.3! op. The Gomiznent lebenespures feature wes white colore! sounts 
of setisest is the shape of conical lesps. These leaps bet apperestiy 
been excevratet free eaterlyiag setiaest of « lighter celer then the 
surrounting surface. Other lebenespures were composed of Little other thes 
these white-coleoret conical leaps. There were « few frames which bet 
muperces spall Cepressions Det is general Gepressions were upooeson ™: 
caly other soteble featere wes low, serrew grooves or trails serees sany 
of the franes. 

The sost commons ania) was the bake Drophysis cirretes although only 
four were seen withia the 275 esable frases. We observed three fletheedts, 
Rembrons cobioiges, ess one large brechyures cred (possibly the genes 
Pyrepaias). several snail shriep swiesing off the dbottoe (prodedir 
Pepeeopeis serrata), ant two emidentified see pens within « single frame. 
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A tetal of 250 of the possibile 800 frames at this station were 
suitebdle for Laterpretetion. The transect covered « total Cletence of 
064 os. Maetion CG was characterized by & Seah higher Gensity of large 
éepressions or burrows then at the shallower Station Cl. These 
depressions were sot generally arranged Le any reguler pettere («.¢., 
complete or partial circles) bet ie seay freses, Semerous Gepressions 
appeared in Gense groups or clusters. 

A large percentage of the observed lebensepuresn appeared te be 
éirectiy caused by « dominant large ophiereléd, poesibiy of the genus 
Ophiogusiug. is sumerous frames these ophiurcids apperentiy produced 
Lndividwsal éGepreesions with each of their five ares. 

Tracks left behing by motile ophiereids was another commen feature. 
Ae @ result of corewling slomg the betteoe these ophiereids prodeced series 
of short grooves reguleriy speced frome each other and et af angie te the 
éirection of sovesent. Many photographic fremes showed these features 
with the individual ophieroiés respensibie is view. 


+6” 


What eppearec te be & single opblierelé proetdeciag the lLedensepures 
festeres sentionst shows was by far the Soest ebhentest species. i total of 
3! tetividws) optiereiés were enuserstet free the 250 usable frases. The 
bigbest Geasity was represestet by & growep of 'O Lotividwels is 6 Single 
frame with on estiasted ares of 14 «*. Opbiereiés appeared is two 
seperete eggregetions sleng the phetegrephico treneect. The first 
Sggregetloe wee enooenteret after the fTiret 29 elie of the 110 ele tetas 
transect tise bet elepeet. This aggregetion coetiouet for appreniastely 
4 eis or 31S of the total transect Cletesce of 0.94 ce equivalest te « 
linear Gietamce of ‘TTC =. The second aggregetion ¢lé set cocur wtil — — 
wie after the firet bet ented. The gap betweee the aggregetions war 16% 
® The seeeet aggregation Coetiows? wetil the end of the transect 
resulting te « elaleee aggregetion slice of OF «a. 

ber segefeuns Gheerved at Sietion GP tecledet twe starfish which 
bets appeared te be Tereepboesier eee species was sive 
teleost free trav) seaples et Sietion CG Gerimg Cruise = .§ Ghiy « Single 
shriap was obeerved ie the 250 frases. Twe pegurid orebe, Paraepagures. 
were obeerved with attached cospensel snemones. Olber lovertedrates 
Lacleéet @ single eniéentified soantherian anemone, « single enidentified 
echinelé ané « single boletburel4, Besotburis. 

Twe lerge secreuertié fish were recorded bet could set be further 
igestified gue te the Bigh altitude of the photographs. Twe eels, 
Rreaphobrapehas. were receortet. Two other fish were observed but could 
pet be Gletiagelebet Le any Getall. Ome appeared te be le the fealiy 


Liepocepmal idee. 
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A tetel of 146 o@ were treneected at this station but oaly 11) 
fremes were le view of the bettoe and even fewer were below a8 altitede of 
5S @, permitting Getalled ebeervetion of the subetrate or biete. In 
generel, the Gesinent lebensepueren features consisted of rovnted 
Gepressions or burrows Le epperest rentes erraengement without recognizadie 
eyeeetry or petterna. 

The biete obeerved is the 11) frases Lecleded three shriap, one of 


whieh was the genes Girpbocranags. twe small ophiereiés with short white 


eras, ope beleothercié (Bepetheria) ant four fish ‘The fist tiscledet two 
Sreaphebrapchas. ome Ealosaurag. emt ome Large enitestifiet secrouric, 
propetly Semais 

One very eauses] photograph was cbtaiced free the suepplesectery 
seceet Camere equipped with « wide angle '6 of lees. if fairly lerge 
beletauercis was photagrepbhet while completely off the bottcs. Although it 
is comeee for sealler beletherciés (2-3 om Pepiagegs) te be fount ts the 
weter colems, this lerger tetivridws) appeeret te be of the orger of DD co 
ie leegte. 4 O@all Setleeet plese could be Seen below where it bec 
lewecbet iteelf off the bottecs. 
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A tetel of 208 frames were sccepteble for ese le the general 
éGescription of this station. The trensect covered « total distance of 
2.32 om. The subetrete was highly bietertete? is comperieos te previous 
tations C'-C} showing comsiderebdie texture and « general beapy satere. 
The sajor lebensepures festures included Gepressions ané conical lumps dwt 
these coowreé only in low Gensity. Other than small-scale tertering of 
the se¢isest, soet of the substrate surface wes relatively enfeatered. 
White colored sedisent patohes were evident due te their coetrest in 
coler, though they 14 sot ber. suck relief. Visible evidence of bettese 
water currests wes photographed is some areas of the transect. is these 
photographs, email features or ob jects prejecting above the dbottoe 
progeced tells of sccunelated sediaents (li imeations) te one side of the 
feateres only. These features can be prodeced by strong dbeottos currents 
transporting resuspended sedisents which are then regdeposited on the Gown 
currest sides of objects. The deposition cccurs af & result of the 
reéuceé energy @ue te turbulence (and ability te keep sediment is 
suspension) as the water currest flows over and erownd af cbetrection or 
Gepression. in ome frame, & stalked object, possibly « éea¢ pogonephoran 
wore tube or & see pee bet produced & Gepression is the sedieent where it 
hed been pushed beck and forth by water sovement. 

Ie seme Segments of the transect ie presiaity te these showing 
limeetion features, there was alee evidence of bettoe seourting. These 
frames exhibited « very rough testere is coeparieos te the flee grein 
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setere of the setisest typical of previews Cruise [ Stetiess C!-C}. 
Evridesce of scouring ent resulting setieent linestions ts seee frenes 
appearet te be restricted te reletively spell Degioning of the 
transect showed the sore common flee grails seti sent texture lLotloeting the 
sbeence of siguificant bettce currents. 

Gee of the components of the Coarse seterial ericent te the saljority 
of the trepeect was spall, white colored frageents sany of which bet the 
shape ent features of plereopet shells. These white, presumably cal cereces 
jects were very Seperces Le some fremes with estiastet Geneitios le the 
range of several bentret frageeets per &*. 

At O@e pelet slong the treneeet there were large (' &) lLeepe of see 
pre jecting above the beottee with relief of eppreniastely 02-0.5 &. These 
large Clepleced portions of se¢ieent with resulting treeebes and large 
Gepressions say be tbe result of localized Gown-slope slumping of unetedic 
setiaest layers kpown te coowr is this ares of the continental slope sowts 
of Veulsian. 

Megefeene wee relatively ebengent et this station with the 
boletbercté Pepiagons by far the Gominent taxa. The highest Genesity of 
Peplegone wee in & single frame with 30 inGividwls ie of estiaete! ares 
of 2.0 «* representing & Gensity of approxiaately 15 per e”. & total of 
S60 individwle were enumerate’ frome the 208 frames. However, they were 
mot evenly ¢ispersed throughout the transect. Ope cluster of beolotbureités 
began about one-third iste the 2.32 am transect and contioved for 
appreniastely 266 & over the following 7 ele of the transect Grirft. The 
second cluster 414 set cocur eatil after « 647 & gap in the transect. 
This second cluster of Pepiagene coatinaved is a1) visible photographic 
frames for the following 6 ale representing & transect Gletence of 275 «a. 
Te the last 5 eile of the transect (190 @ in length) there was One other 
ageregetion of Pepiagons, with one frame containing * lndividwals in an 
estinated ares of 34 &. 

There wee alee & veriety of other Dieta enumerete! le the 208 wsebdie 
frames at thie stetion. levertebretes Lecleded three glese sponges 
Bralopens *-, three wore tubes, Eralinpoesia lubieois ant twe ether wore 
tebes which appeared te be pogeeepheraens. There were @ total of sis 
shriap obeerved, four of whieh were enideatifiebdie, either caeriéeas or 


peneeiéd but one was of the genus Glyphooraenges and another large shriap 
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was the gepes Plesiepesecus. Uchinoteres other than the S60 Pepiagone 
imtleget one uniéentifiet crineié ent three ophierciés of the sane species 
wit® white colored eres. 

Fisbes observes at Stetion C8 includet one fyrpspbobrepcbys. ome hase 
(Gaticee), ant two emigentified intivi¢wals, one of which was eel-maepet, 


pertape © small Srnephebrencmes- 
$.3.6 statia G 


i Lerge Seeber of Tremes were lLeoset at thle Station Gwe te starting 
the compere ot the surface before Lowering te the bettoe Gepte of 2570 & at 
this stetios while coetiowsliy taking photegrepte slome the wey. The 78 
reeeisiog freses were eepecialiy siguificest ¢ee te & peer trew) 
Cepleywent at '*.s station 

The genera) textere of the flat end eafesturet bette sedi eest 
appeaeret very fTloeeelest wits very few burrows. OF the Tew Cepressions 
thet were Geervet, sany were arranged le very Cistinet clrouler petterns 
eeeslly forging & Complete ring of between Cite see seven dberrows, 
typiesliy sis. The Gomiment lebensepures were the tralia Lert behing, by 
boletbuerciés, astercids (complete with the lapressions of twbhe feet), taza 
net readily identified by their trails and trecks. Feeal Gepesits free 
bolethureiés were relatively commen. 

Biete eneperatet from the 178 eseble frases prigertiy lecleded 
echineéeres. Only ome taze of belethureié was sctealiy seen ie the 
photographs; Pelopatiges, & spectacular species in site. Apperentiy this 
genes Le either lost by peseeing completely through the bet Gearing trewling 
or the repaisiang enieal tisewe is £6 enoonsclideted it cannot be 
iéeetifiet ts trawl) seeples; there was sever & Single Speclaen collected 
from trewls throughout the entire project. 

Other lLevertetretes were recoréed Locleding three enidentified see 
pees ené & single siriep., Pleslepepeeus areatus. 4 Single estereic, 
Piebopester ietereetios., wee recordet. Se fish were seem te any of the 
visible frames et Meation &. 
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Liiecerse entennetia ‘Filergidese) Weif. 1906 
Geographic Dietribwtien: Guif ef Mexice (FPleride te Tease). 


Puerte Rice. *** 
Depth Renge: i2-14te** Seeth renege exteneion te 87x 
Feeding Type Onmniverers 


furoenio Gitiaachiate ‘Seienidese) Mecicien, 1961 
GD: Berth end Sewth Stilentic.** 


oe 300- *0Omrs 
PT: Selective Depoeeit Feeders 
Renee extension Gwuif of Mexice 


Techyiryveese 8.8 (O>heli idee) 
GD: Guif of Mexice 


oR. 7391-24408 
PT: Menw-eelective Deposit feeder * 


Seicehenes berkelererue (‘Sricnidse) Pettibone, 1962 
GD: North Pacific; Gulf of Mexicet+, 


OR. Latert ideal - 466+ 
PT. Selective Deposit Feeder* 
Depth extension te: 247 


fricigeoes euecicn ‘Pereenidee) Eliaeen. 1970 
GD: Nerth @tientic, Nerth Peeific. Aaretic. Guif of Mexico? 


oR %-270008e 
PT. Men-eelective Deposit Feeder * 
DE. 29608 


fhelee “ee.C* (‘Sigeeilienidee) Welf, 1904 
GD: Guif ef Mexice (Fierida)re 
DR: 17? 8Geee 
PT: Carniverere 
RE. Centrel te weetern Gulf of Mexice (eee fig ) 
De. 1007s 


Meldese “ee. A ‘Melidenidee) Weif. 1904 
Gm: Guif ef Menxice (Fierida)se 


OY) «1 

PT Men-eelective Deposit Feeder*, ** 
RE. Nerth-ecentrel Guif ef Mexice 

Oe: 1007e 


Fa ehiermi ‘Seienidee) Pewwel, 1976 
Videooreed (Atlentic, Peeific, Mediterranean) 


424-1 7OOmre 

Selective Depeeit Feeder * 
Guif ef Mesice 
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Vevwloeenia areciliia ‘Pereeni dee) (Tewber, 1679) 
GD Ccoemepeoliten svb-encercticre 


oR. 8 &-3860mr 
PT. See eelective Deposit Feeder* 


fawvelioveisa en. B ‘fevve! i opeideae) 
GD: Gulf ef Meaice 


OR. 2301-79600 
PT. BRee-eelective Deposit feeder 


Sereenvehia berieenage ‘Onvuphidee) (Lirtegeerc. 1900) 
GD: Nerth Mtientic:; Guif ef Mexice*®, © 


oe 3?-476%e0e 
rT. Seoevenger?, ** 


Crieneesio cirrifere ‘Srienidse) Hiren, 1663 
GD: Beewfert Sea; North Mienticrs 


OR. Li -2000ure 
PT. Geleetive Deposit Peeder* 
RE: Gulf of Mexice? (previews reeerte conf weed) 


Therese eerleni ‘Cirretulidee) (Seint-Jeeenh, 1994) 
GD: Widespread (Mtlentic, Peeific hr. 

i-i00Om.« 

Selective Deposit Feeder * 

' Gulf of Mexiece 

Of. 29608 


Lehr ioeriges dayl ‘Luetrineridee) Perkine. i197. 
GD: Nerth Careline: Fleridea; Pverte Bice, Guif ef Mexicers 


OR: 20-1 8Genre 
rT: Carniveres 
DE. 2046e 


— Te eeulaete ‘Nereidae) Benee, 1977 
GOD: Herth Careline, Guif eof Mexico? 


DR. 1 
PT: Omniveres 
Of. 720048 


Permieerédenie earedem ‘Lec rdeniidee) Feuwwe:. 1915 
GD Wideepreed** 
OR 7-6$498ea20 
rT: Omniwerese 


Theres enguleewe? (Cirretulidse) Mertmen, 1965 
GD: New Enelend, serthesetern Sewth Americe, Geif of 


Mexicet*, ** 
OR. 16-4640m 6 
PT: Seleetive Deposit Feeder? 


R33 
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va 4etirewmpii ‘Seehiscomicee) (‘Meleteeh, 1968) 
Rerth Mlenstic, sertheeetern Sevth America * 


— 3% - $304" © 
rT: Carnivere? 
mE. Gulf of “exlce (prevwlewely reperted oe FP. sulehelia? 


Terebeiiides eiroemi (Trichetreanmchi¢gee) Sere, 165% 
GD: (Previewsly conmigered coemepeiiten, sew theuwsnht te 


be reetricted te the Berth Slaentic Speci mene 6. 
thie etudy identified of Ll. eireeni, erebetiy 
eheuld be eeelened te TL. etiantis or L. 


distincta)*’ 


Dieleeirrwe cepeneia ‘fiebelligeridgee) Der. 16) 
GD: Sewth Africae, Herth Careline, Guilt of Mexice?* 


OR: Li-200e7e 
PT. BMee-eelective Deposit Peeder* 
DE. 237% 


a Stiestia ‘TrichePrenehidee) William, 1964 
New Englend Siepe*: 


400- $060: 

Seiective Deposit feeder *e 
Guif ef Mexice 

De. 100% 


Terebeliides dietingete ‘Trichemrenehidee) Milliam, 1964 
GD: Mew Engliend Si epe** 


DR. 466-5000" 

PT: Selective Deposit Peeder** 
RE. Guif of Mexice 

DE. 36?-i 7360 


— — — “oe. A” (fephinemidee) Gether, 1964 
Guif ef Mexicers 


Riss 


— "Sate 
rT: Carnivere® 
OE: 264008 


Seieetenese boebyxn ‘Seienidee) (‘Cleperede,. 18) 
GD Coemepe!itanre 
DR. O- 11 Geee 
PT. Selective Deposit Feeders 
oe 290408 


— —— Milliger, 1994 
Guif ef Mesice? 


— 18 100— 
Depeeit Feeder? 
bE. 270008 
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Cirroeherve iyre ‘Pereonidee) (Southern, 1914) 
GD: North Atlentic,. South Africa, Mediterranean?’ 
DR: 2-.060nm27 
FT: Non-selective Deposit Feeder> 
RE: Gulf of Mexico 
DE: 2946a 


Lagebrineria verrilli (Lumbrineridee) Perkins, 1979. 
GD. East coast of Florida; Gulf of Mexicos 


DR: 3-160me7e 
FT: Carnivore’ 
DE: 1507a 


Euchone inoolor? (‘Sebellidee) Hartman, 1965. 
GD: Atlantic and Pecific North America; Gulf of Mexico 


DR: 17. 5-2500e2¢e 
FT: Suspension Feeder 


Vevineenia uncinete ‘Paereonidee) (Hartman, 1965) 
GD: Atientic; See of New Guinea; central North Pacific” 


DR: 1044-666ie97 

FT: Non-eelective Deposit Feeder* 
RE: Gulf of Mexico 

DE: 336ea 


Aricides lopezi jopezi ‘Pareonidee) Berkeley and Berkeley, 
19686 


GD: Wideepreed*?* 

DR: 6-1100mer 

FT: Non-eelective Deposit Feeder* 
DE: 1444 


Derentolia “ep. A* (Capitellidee) Ewing, 1964. 
GD: Gulf of Mexico ‘(southern Florida)s« 


DR: 87-S8imaee 

FT: Non-eelective Deposit Feeder® 

RE: Northwestern and northocentral Gulf of Mexico 
DE: 25408 


Glyoers eepilloea? (‘Glyceridee) Grube, 1657. 
GD: Seuth Africae; Peru; Chile; North Careline; Gulf of 


Mexicose 
DOR: Intertidel - 200mse 
FT: Carnivore’ 
DE: 2960a 


Geeherete “ep. A” (‘Ampheretides) Vebe.acker, 1964 
GD: Gulf of Mexicors 
OR: 10-1 60me0 
FT: Selective Deposit Feeder* 
DE: 2116 
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Sylilie ‘(Bhilerei) cerowte ‘(Syillidee) Rathke. 1645. 
Cc: Coemopolitense 
DR: Intertidel - 2560m7e 
FT: Omnivore?, se 


G@ricides freailia ‘Pe-ecnidee) Webeter. 1679. 
GD: Widespread (Atlantic, Pacific, Mediterranean, Gulf of 


Mexico), 
DR: O-64a9" 
FT: Non-eelective Deposit Feeder® 
DE: 2945e 


— cernetue (‘Pareonidee) (‘Haertmen, 1965) 
Atiantic and Pacific? 


3 400- 23000 2* 

FT: Non-eelective Deposit Feeder* 
RE: Gulf of Mexico. 

DE: 344a 


Tyricochele hbeeri? (‘Owenlidee) Malmgren, 1669. 
GD: Cosmopolitan: s 
Dh: Eurybaethic:« 
FT: Suepension FPeeder* 


Aricides eleaplex ‘Pereonidee) Dey, 1965. 
GD: Widespread (Atiantic, Pecific, Gulf of Mexico)" 


DR: 35-1072ee¢ 
FT: Non-eelective Deposit Feeder* 
DE: i222e 


Sigeshre tenteculete ‘Pilergidee) (Treadwell, 1941) 
GO: Widespread 
OR: Intertidal - Si2imse 
FT: Omnivore® 


Notomeetue emericanue ‘Capitellidese) Dey, 1975 
GD: North Careline; Gulf of Mexico 


DR: 60-100mee 
FT: Non-eelective Deposit Feeders, e— 
DE: 1440” 


Gelecpheme circineate ‘Nephtyidee) (Verrill, 1674) 
GD: Boresel and temperate vestern Atlantic; Gulf of 


Mexicose 
DR: 10-160mee 
FT: Omnivore’, *¢ 
DE: 2624a 


Motomeetue loterioewe ‘Cariteliidee) Sere, 1651. 
GD: Cosmopolitense 
DR: Intertidal - 4360mse 
FT: Neon-eelective Deposit Feeder?, + 
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“mainte BRietti (Pillergidee) (Friedrich, 1951) 
North See; Scotiend; Gulf of Mexicos7e 
+ 11-660m23¢e 
FT: Omnivore> 
DE: 25408 


—— — deffreyveii (Opheliidae) MeIntosh, 1479. 
North Atlantics 


+ Abyseeal;, 760-4650m'6 

FT: Non-eelective Deposit Feeder 
RE: Gulf of Mexico 

DE: 444m 


Notomeetue bemipoduse (‘Capitellidee) Hartman, 1945 
GD: North Caeroclina; California; Gulf of Mexico 


DR: Intertidel - i20mse 
FT: Non-eelective Deposit Feeders, 7 
DE: 63ia 


Heterocepio loraileseina? ‘Heterocepionidee) Ehlers, 1674 
GD: Widespread (North Atiantic; Mediterranean; Japen; Gulf 


of Mexico)s« 
DR: 35-4950m26e 
FT: Selective Deposit Feeder 


feieophemme verrilli (‘Nephtyidee) (Melntoeh, 18685) 
GD: Temperate and subtropicel western Atlantic; Gulf of 


Mexico? 
DR: Eetuerine ~- 160m 
FT: Omnivore? 
DE: 834m 


* Nuebere refer te citetions lieted in “Polyoheete References. * 


ATTACHMENT A2.8: Distribution of Abundant Polychaete Species 
(Taxa same is provided on each gap, annotational 
notes for each taxa can be found in Attachment 
A2.7;) 
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Summary of Invertebrate Species Found in the 
Trawl 
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Attachment A2.9. Summary of invertebrate species found in the 


trewl. 


CCN Z_—_—_— OS ES COSTCO 
7 
—+ 
_ 
~. 


(Depth renge is in eters.) 


Marten of 
| 
bes) 1 
206 19 
2 1 
17 ! 
16 ! 
= 1 
> 
+ 2 
3 
2 1 
1 1 
1283 1S 
17; 1! 
77 2 
4) 7 
22 y 
13 ! 
6 1 
6 ! 
4 ! 
1 1 
> 1 
2 ! 
! ! 
16 5 
11 2 
¢ ? 
4 4 
1 2 
2 1 
2 2 
1 ! 
| } 
| tw 1S 
1s 13 
14% 13 


Dept © «ge 


42-1135 
529 - ou 
a2 1/5 
24600 
627 
423 - 751 
529 - 474 
751 - 2074 
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CRCLASTER AMERICANUS 
OORASTOCR CONSTD | ATus 
TOSIA PARVA 
MOVOD GHA ANT LLENS tS 
OE RAD tx MABE 
MYPERASTIRD AL 

CER AMASTER DREN ADENS S 
ASTROPTO TTY — 


BAVIA 

PROPT AMUSE LIM GP A 
PROPLAPMLISSEM GC 
PROPLAMLISSEM DAL! 
ANODONTIA PHL PPIANA? 
LITHOPHAGA ANT IL) ARUM? 
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Taxa 
GENTHOC TORUS Jame 148) 
ROSSi4 PF 
STO@LOTIUTHS v 
PIU IU Se Mine ne 
SEMROSS 14 (QUA 
OCTOPODOAL 
PRMOTIUTMS £54882) 
OCTOPUS GRR’! 
ares 
(A ONO 
OCTOPUS OLE 
CCTs ete e. 


CORPTDIA 
TRE AGS KA a TER! ALQUE ATER A 
CYPRESS LARVAE 
VEXBUCA FLORE ama 
AUST ALPE Ute ORE arnt 


BE ----nwwacweal 


— 
— 


-suwe~s+SGURRe 


=sf 


° 


24-3 


. 
. 


4 guged 
— BUG cees 


42 - 627 
774 ~ 1510 
S21 + 75 
551 - 621 
240! 
444-641 
612. 774 
2074 - 24 
73) 


551 - 2600 
479 1708 
612+ 7% 
Sy) - 68 
vee 
615 


Sz! ~ 1910 
B29 - 
as - 1408 
ms ~ 67 
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